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Purpose and Authority

(1) 310 CMR 22.00 is intended to promote the public health and general welfare by ensuring that
public water systems in Massachusetts provide to the users thereof water that is safe, fit and pure to
drink. 310 CMR 22.00 is promulgated pursuant to the authority conferred by M.G.L. c. 21A,
§2(28),and M.G.L.c. 111, § 160. Pursuant to M.G.L. c. 30A, §§ 1(5), 2 and 3,310 CMR 22.00
is promulgated to set forth those standards and requirements of general application and future effect
which shall be used to implement, interpret and enforce M.G.L. ¢. 40, §§ 15B, 38, 39B, 39C, 40, 41,
and 41A; M.G.L. c. 111, §§ 2C, 5E, 5F, 5G, 17, 143, 159, 160A, 160B, 162 and 165; M.G.L.
c. 114, §§ 35 and 36; M.G.L. c. 140, §§ 32B and 32H; and M.G.L. c. 165, §§ 4B and 6.
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continued

(a) The Department affirms its authority to determine compliance or initiate enforcement actions
related to 310 CMR 22.00 based upon analytical results and other nformation compiled by its
sanctioned representatives and agencies.

(b) 310 CMR 22.22 is promulgated pursuant to the authority conferred by M.G.L. ¢. 111, §§160
and 160A.

(2) Effective Dates.

(a) Except as provided in 310 CMR 22.01(2), 310 CMR 22.00 shall take effect on June 24,
1977. Rules and Regulations For the Purpose of Preventing The Pollution And Securing The
Sanitary Protection of Certain Waters Used As Sources of Public Water Supply, approved and
adopted by the Department of Public Health on October 11, 1960 and filed with the Secretary of
the Commonwealth on June 1, 1961, are repealed as of the effective date of 310 CMR 22.00.
(b) Except for 310 CMR 22.06(2)(c), the effective date for 310 CMR 22.06, 22.07, 22.07A
is January 1, 1993.

(c) The effective date for 310 CMR 22.07B(1)(a)(1) through (a)(8) is January 9, 1989.

(d) The effective date for 310 CMR 22.07B(1)(a)(9) through (a)(18) and of 310 CMR
22.07A(1)(a)(1) through (c)(18) is July 30. 1992.

() The maximum contaminant level for lead shall remain effective until December 7, 1992; the
maximum contaminant level for barium shall remain effective until January 1, 1993.

(f) The effective date for 310 CMR 22.06(2)(a) is October 2, 1987 and for 310 CMR 22.06
(2)(b) and 310 CMR 22.06(2)(d) through 310 CMR 22.06(2)(k) is July 30, 1992.

(g) 310 CMR 22.05 became effective January 1, 1991.

(h) The effective date for 310 CMR 22.06(2)(I) through (p), 22.07A(1)(t) through (hh) and
22.07B(1)(s) through (v) is January 17, 1994

(1) The effective date for 310 CMR 22.11B is July 1, 1995.

(g) The effective date for 310 CMR 22.16A is the date of promulgation.

(k) The effective date for 310 CMR 22.07C is the date of promulgation.

(D The effective date for 310 CMR 22.07E and 310 CMR 22.20D is January 1, 2002.

(m) The effective date for 310 CMR 22.20E is the date of promulgation.

(n) The effective date for 310 CMR 22.20F is January 1, 2005.

(o) The effective date 0of 310 CMR 22.09A is December 8, 2003.

(p) The arsenic maximum contammant level (MCL) listed n 310 CMR 22.06(2)(c) is effective
for the purpose of compliance on January 23, 2006. Requirements relating to arsenic set forth in
310 CMR 22.06(2),310 CMR 22.06(4), 310 CMR 22.06(15), 310 CMR 22.06(16), and 310
CMR 22.06(17), are effective for the purpose of compliance on January 23, 2006. The Consumer
Confidence Rule reporting requirements relating to arsenic listed in 310 CMR 22.16A(10) are
effective for the purpose of compliance on March 23, 2001.

Definitions

(1) Asused n310 CMR 22.00, the following terms shall have the following meanings:

Abandoned Source means a source that is physically disconnected from a public water system and is

no longer maintained as an active, active, or emergency source. Abandoned source(s) can not be
used as a public water system source. A source may only be abandoned pursuant to 310 CMR 22.25.

Action Level means, for the purpose of 310 CMR 22.06(B), the concentration of lead or copper in
water specified n 310 CMR 22.06B(1)(c) which determines, in some cases, the treatment
requirements contained in 310 CMR 22.06B that a water system is required to complete. The
definition of Action Level for the purpose of a consumer confidence report is contained in 310 CMR
22.16A.

Active Source means an approved source(s), monitored and maintained to meet 310 CMR 22.00 and
used for primary or backup purposes to meet consumer demands as necessary.

Administrator means the Administrator of the Agency.

Agency means the United States Environmental Protection Agency.
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22.02: continued

Approved Source means a water supply source approved by the Department for drinking water
purposes pursuant to 310 CMR 22.03(1).

Bank means the portion of the land surface which normally abuts and confines a water body; it lies
between a water body and a bordering vegetated wetland and adjacent flood plain, or in the absence
of these, it lies between a water body and an upland; the upper boundary of a bank is the first

observable break in the slope or the mean annual flood level, whichever is lower; the lower boundary
of'a bank is the mean annual low flow level.
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22.02: continued

Best Available Technology or "BAT" means the best technology treatment techniques, or other means
which the EPA or Department finds, after exammation for efficacy under field conditions and not solely
under laboratory conditions, are available (taking cost into consideration).

Certified Operator means an operator who has received a certified of competency issued by the Board
of Certification of Operators of Drinking Water Supply Facilities in accordance with 236 CMR 2.00,
3.00, 4.00, and 5.00 and currently maintains a valid license.

Coagulation means a process using coagulant chemicals and mixing by which colloidal and suspended
materials are destabilized and agglomerated into flocs.

Commissioner means the Commissioner of the Department of Environmental Protection

Compliance Cycle means the nine-year (calendar year) cycle during which public water systems must
monitor. Each compliance cycle consists of three-year compliance periods. The first calendar year
cycle begins January 1, 1993 and ends December 31, 2001; the second begins January 1, 2002 and
ends December 31, 2010; the third begins January 1, 2011 and ends December 31, 2019.

Compliance Period means a three-year (calendar year) period within a compliance cycle. Each
compliance cycle has three-year compliance periods. Within the first compliance cycle, the first
compliance period runs from January 1, 1993 to December 31, 1995; the second from January 1,
1996 to December 31, 1998; the third from January 1, 1999 to December 31, 2001.

Comprehensive Performance Evaluation (CPE) means a thorough review and analysis of a treatment
plant's performance-based capabilities and associated administrative, operation and maintenance
practices. It is conducted to identify factors that may be adversely impacting a plant's capability to
achieve compliance and emphasizes approaches that can be implemented without significant capital
improvements. The comprehensive performance evaluation must consist of at least the following
components: assessment of plant performance; evaluation of major unit processes; identification and
prioritization ofperformance limiting factors; assessment of the applicability of comprehensive technical
assistance; and preparation of a CPE report.

Confluent Growth means a continuous bacterial growth covering the entire filtration area ofa membrane
filter, or a portion thereof, in which bacterial colonies are not discrete.

Consecutive Public Water System means a public water system that obtains all of its water from
another public water system, but is not owned or operated by, a public water system which is subject
to 310 CMR 22.00.

Contaminant means any physical, chemical, biological or radiological substance or matter in water.

Conventional Filtration Treatment means a series of processes including coagulation, flocculation,
sedimentation, and filtration resulting in substantial particulate removal.

Corrosion Inhibitor means a substance capable of reducing the corrosivity of water toward metal
plumbing materials, especially lead and copper, by forming a protective film on the interior surface of
those materials.

CT or CTcalc is the product of "residual disinfectant concentration” ("C") in mg/l determined before
or at the first customer, and the corresponding "disinfectant contact time" ("T") in minutes, i.e., "C" x
"T". Ifa public water system applies disinfectants at more than one point prior to the first customer,
it must determine the CT of each disinfectant sequence before or at the first customer to determine the
total percent nactivation or "total inactivation ratio." In determining the total nactivation ratio, the
public water system must determine the residual disinfectant concentration of each disinfection

sequence and corresponding contact time before any subsequent disinfection application point(s).
"CT,yy " is the CT value required for 99.9%



310 CMR: DEPARTMENT OF ENVIRONMENTAL PROTECTION

22.02: continued

(3-log) inactivation of Giardia lamblia cysts. CT,, , for a variety of disinfectants and conditions
appear in Tables (1.1-22.20A through 1.6-22.20A, 2.1-22.20A and 3.1-22.20A) in 310 CMR

22.20A(5)(b)3.
CTcalc
Clo95
is the mactivation ratio. The sum of the mactivation ratios, or total inactivation ratio shown as
(CTeale)
(CT590)

is calculated by adding together the mactivation ratio for each disinfection sequence. A total
nactivation ratio equal to or greater than 1.0 is assumed to provide a 3-log activation of Giardia
lamblia cysts.

Customers, for the purpose 0of310 CMR 22.16A, means billing units or service connections to which
water is delivered by a community water system.

Department means the Department of Environmental Protection of the Commonwealth of
Massachusetts.

Detected Contaminant, for the purpose 0f310 CMR 22.16A, means ator above the method detection
levels reported by the certified laboratory which shall be less than or equal to the method detection
levels prescribed by 310 CMR 22.00.

Diatomaceous Earth Filtration means a process resulting in substantial particulate removal in which (1)
a precoat cake ofdiatomaceous earth filter media is deposited on a support membrane (septum), and
(2) while the water is filtered by passing through the cake on the septum, additional fiter media known
as body feed is continuously added to the feed water to mantain the permeability of the filter cake.

Direct Filtration means a series of processes including coagulation and filtration but excluding
sedimentation resulting in substantial particulate removal.

Direct Responsible Charge means accountability for and performance ofactive, daily on-site operation
of the facility or system, or a major segment of the facility or system where shift operation is not
required. Where shift operation is required "Direct Responsible Charge" shall mean accountability for
and performance of active, daily on-site operation of an operating shift, or a major segment of the
operation of the facility or system.

Disinfectant means any oxidant, including but not limited to chlorine, chlorine dioxide, chloramines, and
ozone, which is added to water in any part of the treatment or distribution process, and which is
mtended to kill or inactivate pathogenic microorganisms.

Disinfectant Contact Time ("T" in CT calculations) means the time in minutes that it takes for water to

move from the pomt of disinfectant application or the previous point of disinfectant residual
measurement to a point before or at the pomnt where residual disinfectant concentration ("C") is

measured. Where only one "C" is measured, "T" is the time in minutes that it takes for water to move

from the pomt of disinfectant application to a point before or at where residual disinfectant
concentration ("C") is measured. Where more than one "C is measured, "T is (a) for the first
measurement of "C", the time in minutes that it takes for water to move from the first or only point of
disinfectant application to a point before or at the point where the first "C" is measured and (b) for
subsequent measurements of "C", the time in minutes that it takes for water to move fromthe previous

"C" measurement point to the "C" measurement pomnt for which the particular "T" is being calculated.

Disinfectant contact time in pipelines must be calculated based on "plug flow" by dividing the internal
volume of the pipe by the maximum hourly flow rate through that pipe. Disinfectant contact time within
mixing basins and storage reservoirs must be determined by tracer studies or an equivalent
demonstration.

Disinfection means a process that inactivates pathogenic organisms in water by chemical oxidants or
equivalent agents.
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Disinfection Profile means a summary of daily Giardia lamblia inactivation through the treatment plant.

Distribution System means a system of conduits (laterals, distributors, pipes, mains, and their
appurtenances, and in some cases includes interior plumbing) by which potable water is distributed to
consumers. For the purpose of 310 CMR 22.00, the distribution system may include the source
booster pumping stations, storage tanks and reservoirs, and chlorination and/or disinfection facilities.

Division means the Drinking Water Program, one of the programs within the Bureau of Resource
Protection comprising the Department of Environmental Protection.

Domestic or Other Non-distribution System Plumbing Problem means a coliform contamination
problem ina public water system with more than one service connection that is limited to the specific
service connection from which the coliform-positive sample was taken.

Dose Equivalent means the product of the absorbed dose from ionizing radiation and such factors as
account for differences in biological effectiveness due to the type ofradiation and its distribution in the
body as specified by the International Commission on Radiological Units and Measurements (ICRU).

Effective Corrosion Inhibitor Residual, for the purpose of 310 CMR 22.06B only, means a
concentration sufficient to form a passivating film on the mterior walls of a pipe.

Emergency Source means any source of water used to supplement or temporarily replace a public
water system's active or inactive source(s) when water of sufficient quality or quantity is not available.
An emergency source may be placed on-line only after the Department's approval pursuant to a
declaration of a state of water emergency under M.G.L. c. 21G, §§ 15 through 17 or as a requirement
of'a Department administrative order.

Enhanced Coagulation means the addition of sufficient coagulant for improved removal of disinfection
byproduct precursors by conventional filtration treatment.

Enhanced Softening means the improved removal of disinfection byproduct precursors by precipitative
softening,

Expand means to increase the yield of a well or wellfield above the approved pumping rate.

Filter Profile means a graphical representation of individual filter performance, based on continuous
turbidity measurements or total particle counts versus time for an entire filter run, from startup to

backwash inclusively, that includes an assessment of filter performance while another filter is being
backwashed.

Filtration means a process for removing particulate matter from water by passage through porous
media.

First Draw Sample means a one-liter sample of tap water, collected in accordance with 310 CMR
22.06B(1)(a)2. that has been standing in plumbing pipes at least six hours and is collected without
flushing the tap.

Flocculation means a process to enhance agglomeration or collection of smaller floc particles into
larger, more easily settleable particles through gentle stirring by hydraulic or mechanical means.

Foreseeable Future means, for the purpose of demonstrating public water system capacity under 310
CMR 22.04, that a public water system has demonstrated its capacity to operate and maintain the
system in compliance with 310 CMR 22.00 and each federal national primary drinking water
regulations to be in effect five years from the date of the Department’s determination of the system’s

capacity.
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GAC10 means granular activated carbon filter beds with an empty-bed contact time of ten minutes
based on average daily flow and a carbon reactivation frequency of every 180 days.

Gross Alpha Particle Activity means the total radioactivity due to alpha particle emission as inferred
from measurements on a dry sample.

Gross Beta Particle Activity means the total radioactivity due to beta particle emission as inferred from
measurements on a dry sample.

Groundwater means all water that exists beneath the land surface in soils or geologic formations,
specifically that part of the subsurface water in the saturated zone.

Ground Water Under the Direct Influence of Surface Water means any water beneath the surface of
the ground with significant occurrence of insects or other macroorganisms, algae, or large-diameter
pathogens such as Giardia lamblia or Cryptosporidium, or significant and relatively rapid shifts in
water characteristics such as turbidity, temperature, conductivity, or pH which closely correlate to
climatological or surface water conditions.

Guidelines and Policies for Public Water Systems means the Department’s Drinking Water Program's
document titled "Guidelines and Policies for Public Water Systems," as amended, utilized by the
Drinking Water Program as a guidance document. Copies of the "Guidelines and Policies for Public
Water Systems" are available for a nominal fee from the State Bookstore, State House, Room 116,
Boston, Massachusetts and 436 Dwight Street, Springfield, Massachusetts.

Haloacetic Acids (Five) (HAAS) means the sum of the concentrations in milligrams per liter of the
haloacetic acid compounds (monochloroacetic acid, dichloroacetic acid, trichloroacetic acid,
monobromoacetic acid, and dibromoacetic acid), rounded to two significant figures after addition.

Halogen means one of the chemical elements chlorine, bromine, or iodine.

Home Water Treatment Device means any apparatus, appliance, instrument, or product designed or
used in conjunction with residential plumbing systems or systems providing water in any building or
structure for human consumption or use; including but not limited to, apparatus, appliances, instruments,
or products using filtration, distillation, absorption, ion exchange, reverse osmosis, or other treatment
processes or technologies which alter the properties of water. This definition includes point-of-entry
and point-of-use devices.

Inactive Source means an approved source(s) that is expected to be off-line for at least one year (12
months). A source may be deemed inactive only upon written approval of the Department. An inactive
source may not return to active status without written approval from the Department. Monitoring as
specifiedat310 CMR 22.00, is not required during the time that the source is inactive, unless otherwise
specified by the Department.

Initial Compliance Period means the first full three-year compliance period which begins at least 18
months after promulgation of the federal regulations.

Interim Wellhead Protection Area (IWPA) means that for public water systems using wells or wellfields
that lack a Department approved Zone II, the Department will apply an interim wellhead protection
area. This interim wellhead protection area shall be a one-half mile radius measured from the well or
wellfield for sources whose approved pumping rate is 100,000 gpd or greater. For wells or wellfields
that pump less than 100,000 gpd, the IWP A radius is proportional to the approved pumping rate which
may be calculated according to the following equation: IWPA radius in feet = (32 x pumping rate in
gallons per minute) + 400. A default IWPA radius or an IWPA radius otherwise computed and
determined by the Department shall be applied to transient non-community (TNC) and non-transient
non-community (NTNC) wells when there is no metered rate of withdrawal or no approved pumping
rate.
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Laboratory Analyst means a person who is qualified to perform tests in specified disciplines or
categories.

Laboratory Director means the person who has administrative and legal responsibility for the operation
of the laboratory.

Laboratory Supervisor/Consultant means a person with management and technical responsibility, who
exercises supervision over technical personnel, evaluates the quality of analytical methods, performs
tests requiring special scientific skills and is responsible for the accuracy and reporting of results.

Large Water System, for the purpose of 310 CMR 22.06(B) means a water system that serves more
than 50,000 persons.

Lead Service Line means a service line made oflead which connects the water main to the building inlet
and any lead pigtail, gooseneck or other fitting that is connected to such lead line.

Legionella means a genus of bacteria, some species of which have caused a type of pneumonia called
Legionnaires Disease.

Man-made Beta Particle and Photon Emitters means all radionuclides emitting beta particles and/or
photons listed in Maximum Permissible Body Burdens and Maximum Permissible Concentration of
Radionuclides in Air or Water for Occupational Exposure, NBS Handbook 69, except the daughter
products of thorium-232, uranium-235 and uranium-238.

Maximum Contaminant Level or MCL means the maximum permissible level ofa contaminant in water
which is delivered to any user ofa public water system. The definition of Maximum Contaminant Level
for the purpose of the consumer confidence report is contained in 310 CMR 22.16A(4)(c)2.

Maximum Contaminant Level Goal or MCLG: for the purpose of 310 CMR 22.16A(4)(C)1. means
the level of a contaminant in drinking water at or below which there is no known or expected risk to
health. MCLGs allow for a margin of safety.

Maximum Residual Disinfectant Level (MRDL) means a level of a disinfectant added for water
treatment that may not be exceeded at the consumer's tap without an unacceptable possibility of

adverse health effects. MRDLs are enforceable in the same manner as maximum contammant levels
under 310 CMR 22.00.

Maximum Residual Disinfectant Level Goal (MRDLG) means the maximum level of a disinfectant
added for water treatment at which no known or anticipated adverse effect on the health of persons
would occur, and which allows an adequate margin of safety. MRDLGs are nonenforceable health
goals and do not reflect the benefit of the addition of the chemical for control of waterborne microbial
contaminants.

Maximum Total Trihalomethane Potential means the maximum concentration of total trihalomethanes
produced in a given water containing a disinfectant residual after seven days at a temperature of 25°C
or above.

Medum-size Water System, for the purpose of310 CMR 22.06B means a water system that serves
greater than 3,300 and less than or equal to 50,000 persons.

Near the First Service Connection means at one of the 20% of all service connections in the entire
systemthat are nearest the water supply treatment facility, as measured by water transport time within
the distribution system.

New Source means any existing, proposed, or expanded use of a water source in a public water
system that has not met the requirements of guidelines and regulations utilized by the Drinking Water
Program.

22.02: continued

New Source Approval Process means the step by step process utilized by the Department's Drinking
Water Program culminating in the development of water for a public water system.
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Nonzoning Controls means by-laws, ordinances, rules and regulations, other than zoning controls,
adopted in accordance with the constitutional and statutory powers of cities and towns to protect the
health, safety and general welfare of their present and future inhabitants.

On-line means a well, wellfield or surface water source from which water currently is being pumped
or drawn for use in a public water system.

Optimal Corrosion Control Treatment means, for the purpose of310 CMR 22.06B only, the corrosion
control treatment that minimizes the lead and copper concentrations at users' taps while insuring that
the treatment does not cause the water system to violate any national primary drinking water

regulations.

Performance Evaluation Sample means a reference sample provided to a laboratory for the purpose
of demonstrating that the laboratory can successfully analyze the sample within limits of performance
set by the Department.

Person means an individual, corporation, company, association, trust, partnership, the Commonwealth,
a municipality, district or other subdivision or body politic of the Commonwealth, any department,
agency, or instrumentality of the United States, except that nothing herein shall be construed to refer
to or include any American Indian tribe, or the United States Secretary of the Interior in his capacity
as trustee of Indian lands.

Picocurie (pCi) means that quantity of radioactive material producing 2.22 nuclear transformations per
minute.

Pomt of Disinfectant Application is the point where the disinfectant is applied and water downstream
of that point is not subject to recontammnation by surface water runoff.

Point-of-entry Treatment Device (POE) means a device installed to treat the water entering a house
or building or portion of such for the purpose of reducing contaminants in the water distributed
throughout the house or building or portion of such.

Point-of-use Treatment Device (POU) means a treatment device installed on a single faucet or spigot
used for the purpose of reducing contaminants in drinking water at that one faucet or spigot.

Primary Operator means a person who is certified by the Board of Certification of Drinking Water
Supply Facilities and has a grade certificate equal to the class ofthe corresponding facility at which he
or she is employed. The Primary Operator shall be the individual who has direct supervision and
responsibility for charge ofthe operation ofa facility such as the superintendent or chief plant operator
who has active field supervision of the operation of the facility or who is required in the performance
of their normal duties to give responsible, technical advice and supervision of the technical aspects
rather than only general administrative supervision of the treatment and/or distribution of the water
supply and spends their working hours at the treatment facility or performing distribution system duties
and is knowledgeable ofthe Massachusetts Drinking Water Regulations, guidelines and policies. The
Primary Operator of the facility shall hold a "Full Operator" status and cannot hold an "Operator-in-
Tramning" certificate as defined in 236 CMR 4.05.

Public Water System means a system for the provision to the public of water for human consumption,
through pipes or other constructed conveyances, if such systemhas at least 15 service connections or
regularly serves an average of at least 25 individuals daily at least 60 days of the year. Such term
includes (1) any collection, treatment, storage, and distribution facilities under control of the operator
of such a system and used primarily in connection with such system, and (2) any collection or
pretreatment storage facilities not under such control which are used primarily in connection with such
system. The Department may presume that a system is
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a public water system as defined herein based on the average number of persons using a facility served
by the system or on the number of bedrooms in a residential home or facility. Any public water system
that has one or more wells located on commonly owned property, including wells located on any
contiguous property determined by the Department to be held in same common ownership, that
individually may serve less than 25 people, but collectively serve more than 25 people for more than
60 days of the year constitutes a public water system under this definition. A public water system
includes a "community water system' or a "non-community water system'".
(a) Community Water System means a public water system which serves at least 15 service
connections used by year-round residents or regularly serves at least 25 year-round residents.
(b) Non-community Water System means a public water system that is not a community water
system.
1. Non-transient Non-community Water System or "NTNC" means a public water system
that is not a community water system and that has at least 15 service connections or regularly
serves at least 25 ofthe same persons or more approximately four or more hours per day, four
or more days per week, more than six months or 180 days per year, such as a workplace
providing water to its employees.
2. Transient Non-community Water System or TNC means a public water system that is not
a community water system or a non-transient non-community water system but is a public
water system which has at least 15 service connections or serves water to 25 different persons
at least 60 days ofthe year. Some examples ofthese types of systems are: restaurants, motels,
camp grounds, parks, golf courses, ski areas and community centers.

Public Water System Capacity means a public water system has the technical, financial, and managerial
ability to operate in compliance with 310 CMR 22.00, the Department’s “Guidelines and Policies for
Public Water System” and each National Primary Drinking Water Regulation in effect at the time of
such approval and in the foreseeable future

Reliably and Consistently below the MCL means that thougha systemdetects contaminants in its water
supply, it has sufficient knowledge of'the source or extent of the contamination to predict that the MCL
would not be exceeded in the future. Wide variations in an analytical results or an analytical results
which is close to the MCL are examples of situations where systems would not meet the "reliably and
consistently" test.

Rem means the unit of dose equivalent from ionizing radiation to the total body or any internal organ
or organ system. A "millirem (mrem)" is 1/1000 of a rem.

Repeat Compliance Period means any subsequent compliance period after the initial compliance
period.

Replacement Well means a new well(s)/wellfield installed to replace or supplement an approved
well(s)/wellfield where the proposed new well(s)/wellfield will be situated within 250 feet of the original
well(s)/wellfield and have a pumping rate equal to or less than that of the original well(s)/wellfield.
Replacement wells must be installed in the same unconsolidated geologic formation as the original
approved well(s)/wellfield. Criteria used to determine location of replacement wells shall include but
not be limited to the following: extent to which negative environmental impacts caused by the existing
well can be minimized; degree to which replacement wells alter the existing groundwater hydraulics or
Zone Il boundaries; and the degree to which significant potential contamination threats can be lessened.
Replacement wells shall not significantly alter the existing groundwater hydraulics or Zone II
boundaries. Replacement wells are subject to the new source requirements as deemed applicable by
the Department.

Residual Disinfectant Concentration ("C" in CT calculations) means the concentration of disinfectant
measured in mg/l n a representative sample of water.

River Source means a drinking water source with a direct intake located at any river or stream that is
designated as a drinking water source in the Massachusetts Surface Water Quality Standards, 314
CMR 4.00. Protected Zones A, B, and C, as defined herein, do not apply to river sources designated
as Class B under 314 CMR 4.00.
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Sampling Point means the entry point to the distribution system that represents each source after
treatment.

Sanitary Survey means an on site review of the water sources, facilities, equipment, operation and
maintenance of a public water system for the purpose of evaluating the adequacy of such source,
facilities, equipment, operation and maintenance for producing and distributing safe drinking water.

Saturated Zone means a zone in which all voids, large and small, are filled with water under pressure,
equal to or greater than atmospheric pressure.

Secondary Maximum Contammant Level (SMCL) means standards which apply to public water
systems and which in the judgement of the Administrator or the Department, are requisite to protect
the public welfare. The SMCL is the maximum permissible level of a containment in water, which is
delivered to the free flowing outlet of the ultimate user ofa public water system. Contammants added
to the water under circumstances controlled by such user, except those resulting from corrosion of
pipingand plumbing caused by water qualify, are excluded from this definition. The Department may
require a public water system to comply with secondary maximum contaminant levels to protect public
health and to discourage persons served by the public water system from discontinuing their use of
drinking water from public water systems.

Secondary Operator means a person who is certified by the Board of Certification of Operators of
Drinking Water Supply Facilities and has an operator's license not less than one grade lower than the
classification of the facility at which they are employed. For Class III treatment facilities or higher, the
Secondary Operator must also have at least six months working experience in a Class II treatment
facility or higher. A Secondary Operator shall be an individual who spends their working hours at the
treatment facility as the shift supervisor or performs distribution system duties as a foreman or assistant
superintendent and is knowledgeable of 310 CMR 22.00: Drinking Water, guidelines and policies.
A Secondary Operator shall be in direct responsible charge during periods of time when the Primary
Operator is temporarily absent or is not scheduled for duty. The Secondary Operator may hold an
Operator-in-Training certificate as defined n 236 CMR 1.00 through 5.00.

Sedimentation means a process for removal of solids before filtration by gravity or separation.

Service Line Sample means a one-liter sample of water, collected in accordance with 310 CMR
22.06B(7) has been standing for at least six hours in a service line.

Single Family Structure, for the purpose of 310 CMR 22.06B only, means a building constructed as
a single-family residence that is currently used as either a residence or a place of business.

Slow Sand Filtration means a process involving passage of raw water through a bed of sand at low
velocity (generally less than 0.4 m/h) resulting in substantial particulate removal by physical and
biological mechanisms.

Small Water System, for the purpose of 310 CMR 22.06B, means a water system that serves 3,300
persons or fewer.

Spring means a natural discharge point where groundwater issues from soil or rocks in concentrated
flow. Public water supply springs will be perennial or mtermittent springs of nonthermal origin. A source
is not considered a spring if mechanical methods are used to enhance the flow of water.

Standard Sample means the aliquot of finished drinking water that is examined for the presence of
coliform bacteria.

Substantial Modification means any deviation from approved plans or specifications affecting capacity,
hydraulic conditions, operating units, the functioning of water treatment processes or systems, or the
quality of water delivered to consumers. This definition does not apply to substantial modifications as
that term is used in 310 CMR 22.22.
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Supplier of Water means any person who owns or operates a public water system.

Surface Water means all water that is open to the atmosphere and subject to surface runoff.

Surface Water Source means any lake, pond, reservorr, river, stream or impoundment designated as
a public water supply in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00.

SUVA means Specific Ultraviolet Absorption at 254 nanometers (nm), an indicator of the humic
content of water. It is a calculated parameter obtained by dividing a sample's ultraviolet absorption at
a wavelength of 254 nm (UV,,) (in m™) by its concentration of dissolved organic carbon (DOC) (in

mg/l).

System with a Single Service Connection means a system that supplies drinking water to consumers
via a single service line.

Tier 1 Public Notice means a public notice required for 310 CMR 22.00 violations and situations with
significant potential to have serious adverse effects on human health as a result of short-term exposure.

Tier 2 Public Notice means a public notice required for 310 CMR 22.00 violations and situations with
potential to have serious adverse effects on human health.

Tier 3 Public Notice means a public notice for all other 310 CMR 22.00 violations and situations not
included in Tier 1 and Tier 2.

Too Numerous to Count (TNTC) means that the total number of bacterial colonies exceeds 200 on
a 47-mm diameter membrane filter used for coliform detection.

Total Organic Carbon (TOC) means total organic carbon in mg/l measured using heat, oxygen,
ultraviolet irradiation, chemical oxidants, or combinations of these oxidants that convert organic carbon
to carbon dioxide, rounded to two significant figures.

Total-Trihalomethanes (TTHM) means the sum, rounded to two significant figures, of the
concentrations in milligrams per liter of the trihalomethane compounds, trichloromethane (chloroform),
bromodichloromethane, dibromochloromethane, and tribromomethane (bromoform).

Treatment Technique (TT) means, as defined in 310 CMR 22.16A(4)(e)l., a required process
intended to reduce the level of a contaminant or other constituent in drinking water.

Tributary means any body of running, or intermittently running, water which moves in a definite channel,
naturally or artificially created, in the ground due to a hydraulic gradient, and which ultimately flows into
a Class A surface water source, as defined in 314 CMR 4.05(3)(a).

Trihalomethane means one of the family of organic compounds, named as derivatives of methane,
wherein three of the four hydrogen atoms in methane are each substituted by a halogen atom in the
molecular structure.

Uncovered Finished Water Storage Facility is a tank, reservoir, or other facility used to store water
that will undergo no further treatment except residual disinfection and is open to the atmosphere.

Variances and Exemptions means, as defined in 310 CMR 22.16A(4)(d)1., permission by the
Department or EPA not to meet an MCL or a treatment technique under certain conditions

Virus means a virus of fecal origin which is infectious to humans by waterborne transmission.

Waterborne Disease Outbreak means the significant occurrence of acute infectious illness,
epidemiologically associated with the ingestion of water from a public water system which is deficient
n treatment, as determined by the Department in conjunction with the Massachusetts Department of
Public Health.
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Water Used For Human Consumption means water that is used by humans in residential, commercial,
mndustrial, institutional or other setting for drinking, bathing, showering, cooking, dishwashing, or
maintaining oral hygiene.

Watershed means the area contained within geomorphic or topographic boundaries of higher elevations
which cause surface water and/or groundwater to drain or flow to lower elevations nto water used as
a public water system source.

Wellfield means a series of three or more wells that are manifolded together. The wells can either be
suction lifted or individually pumped. Pump intake depths shall be no greater than 28 feet below
ground level (bgl). A maximum distance of 50 feet shall be permitted between wells.

Zoning Controls means by-laws and ordinances adopted by cities and towns in accordance with
M.G.L. c. 40A.

Zone A means
(a) the land area between the surface water source and the upper boundary of the bank;
(b) the land area within a 400 foot lateral distance from the upper boundary ofthe bank ofa Class
A surface water source, as defined in 314 CMR 4.05(3)(a); and
(c) the land area within a 200 foot lateral distance from the upper boundary of the bank of a
tributary or associated surface water body.

Zone B means the land area within %2 mile of the upper boundary of the bank of a Class A surface
water source, as defined in 314 CMR 4.05(3)(a), or edge of watershed, whichever is less. However,
Zone B shall always include the land area within a 400-foot lateral distance from the upper boundary
ofthe bank of the Class A surface water source.

Zone C means the land area not designated as Zone A or B within the watershed ofa Class A surface
water source as defined at 314 CMR 4.05(3)(a).

Zone I means the protective radius required around a public water supply well or wellfield. For public
water system wells with approved yields of 100,000 gpd or greater, the protective radius is 400 feet.
Tubular wellfields require a 250-foot protective radius. Protective radii for all other public water system
wells are determined by the following equation: Zone I radius in feet = (150 x log of pumping rate in
gpd) - 350. This equation is equivalent to the chart in the Guidelines and Policies for Public Water
Systems. A default Zone I radius or a Zone I radius otherwise computed and determined by the
Department shall be applied to transient non-community (TNC) and non-transient non-community
(NTNC) wells when there is no metered rate of withdrawal or no approved pumping rate.

Zone Il means that area of an aquifer that contributes water to a well under the most severe pumping
and recharge conditions that can be realistically anticipated (180 days of pumping at approved yield,
with no recharge from precipitation). It is bounded by the groundwater divides that result from
pumping the well and by the contact of the aquifer with less permeable materials such as till or bedrock.
In some cases, streams or lakes may act as recharge boundaries. In all cases, Zone II shall extend
upgradient to its point of intersection with prevailing hydrogeologic boundaries (a groundwater flow
divide, a contact with till or bedrock, or a recharge boundary). The Zone II must include the entire
Zone I area. For springs, the Zone 11 is that area of an aquifer, which contributes water to the spring
under naturally flowing conditions.

Zone 111 means that land area beyond the area of Zone II from which surface water and groundwater
drain into Zone 1. The surface drainage area as determmed by topography is commonly coincident
with the groundwater drainage area and will be used to delineate Zone III. In some locations, where
surface and groundwater drainage is not coincident, Zone III shall consist ofboth the surface drainage
and the groundwater drainage areas.

(2) Definitions as Related to Cross Connections. As used in 310 CMR 22.22, unless the context
indicates otherwise, the following words shall have the following meanings:
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Air Gap Separation means the method of preventing backflow through the use of an unobstructed
vertical distance through the free atmosphere between the lowest opening from any pipe or faucet
supplying water to a tank, plumbing fixture, or other device and the flood level rim of the receptacle.
The air gap separation shall be at least twice the internal diameter of the supply pipe discharge line but
in no case less than one inch.

Approved Backflow Prevention Device or Device means a testable or non-testable cross connection
control device that is approved by the Department for use in Massachusetts.

Approved Examiner means an individual authorized in writing by the Department to administer written
and practical certification examinations at a recognized training institution.

Atmospheric Vacuum Breaker means an approved backflow device used to prevent back siphonage
which is not designed for use under static line pressure.

Audit means a review of a Public Water System's implementation of its cross connection program to
evaluate its effectiveness in distributing safe drinking water.

Back Pressure means pressure created by mechanical means or other means which causes water or
other liquids or substances to flow or move in a direction opposite to that which is intended.

Back Siphonage means a formofbackflow due to reduced or sub-atmospheric pressure within a water
system.

Backflow means the flow of water or other liquids, mixtures or substances into the distribution pipes
of'a potable water supply from any source other than the intended source.

Backflow Preventer with Intermediate Atmospheric Vent means a non testable device having two
independently operating check valves separated by an intermediate chamber with a means for
automatically venting it to the atmosphere, in which the check valves are force loaded to a normally
closed position and the venting means is forced loaded to a normally open position.

Barometric Loop means a loop of pipe rising at least 35 feet, at its topmost point, above the highest
fixture it supplies for the protection of back siphonage.

Certification Examination means an examination approved by the Department for the purpose oftesting
competency i all areas of cross connection control and backflow prevention device testing.

Certified Backflow Prevention Device Tester means an individual who holds a valid Massachusetts
Backflow Prevention Device Tester's Certificate issued by the Department.

Contaminant means any physical, chemical, biological or radiological substance or matter in water.

Cross Connection means any actual or potential physical connection or arrangement between a pipe
conveying potable water from a public water system and any non-potable water supply, piping
arrangement or equipment including, but not limited to, waste pipe, soil pipe, sewer, drain, other
unapproved sources.

Cross Connection Program Plan means a plan submitted to the Department by the water supplier
describing the current and proposed cross connection program and including information on staffing,
training, testing, surveying, fee structure, etc.

Cross Connection Violation Form means a violation form which is sent to the owner by the water
supplier with copies to the plumbing inspectors and Board of Health delineating cross connection
violations found on the owner's premises and a procedure for corrective action.
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Department's Designee or Designee means any water supplier to whom, upon written request of said
water supplier, the Department delegates any portion of its authority to act under 310 CMR 22.22.

Design Data Sheet means a report form submitted to the Department or its Designee along with plans
for each installation ofa reduced pressure backflow preventer or double check valve assembly, or for
each change to any such device already mstalled, describing and showing the details of the specific
installation.

Double Check Valve Assembly means a Department approved testable backflow prevention device
that incorporates an assembly of check valves, with shut-off valves at each end and appurtenances for
testing.

Health Hazard means an actual or potential threat of contamination to the potable water in a public
water system, which, in the opinion of the Department or its Designee would endanger health.

In-Plant Protection means the location of approved backflow prevention devices in a manner, which
provides protection of the consumers of water and the potable water system within the premises.

Inspection means an on-site inspection and survey by a qualified individual to determine the existence
and location of cross connections and/or the physical examination and testing of an installed backflow
prevention device to verify that the backflow prevention device is functioning properly.

Inspection and Maintenance Report Form means a report form, designated by the Department, which
is to be used by certified testers to record all pertinent testing information.

Owner means any person mamtaining a cross connection installation or owning or occupying premises
on which cross connections can or do exist.

Owner's Agent means any person or body designated by the owner to act as his or her representative.

Potable Water means water from any source that has been approved by the Department for human
consumption.

Pressure Vacuum Breaker means an approved backflow prevention device designed to prevent only
back siphonage and which is designed for use under static line pressure.

Reduced Pressure Backflow Preventer means an approved testable backflow prevention device
incorporating:
(a) two or more check valves,
(b) an automatically operating differential relief valve located between the two checks,
(c) two shut-off valves, and
(d) necessary appurtenances for testing; and which is designed to operate so that:
1. the pressure in the zone between the two check valves is maintained at a value less than the
pressure on the public water system side of the device and
2. at cessation of normal flow, the pressure in the zone between the two check valves is
maintained at a value less than the pressure on the public water system side of the device, and
3. in the case of leakage of either check valve, the differential relief valve shall operate to
maintain reduced pressure in the zone by discharging to the atmosphere.

Reviewing Authority means the Department, its Designee, or the local plumbing inspector, authorized
by M.G.L. c. 142 and licensed by the Board of State Examiners of Plumbers and Gas Fitters,
whichever is responsible for the review and approval of the installation of an approved backflow
prevention device.
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Unapproved Source means the source or distribution system for any water or other liquid or substance
which has not been approved by the Department as being of safe and sanitary quality for human
consumption, including but not limited to any waste pipe, soil pipe, sewer, drain, or non-acceptable
potable water system material

22.03: Compliance

(1) No source of water used by a public water system, no system of water supply used by a public
water system, and no treatment facilities or treatment works used by a public water system shall be
deemed by the Department to be safe, fit, or pure, or in any other way approved, and shallnot be used
either for regular or emergency use, unless the drinking water supplied to the users of such public water
system complies with 310 CMR 22.00.
(a) Failure to comply with 310 CMR 22.00 constitutes a violation.
(b) For any violation of 310 CMR 22.00, when so determined by the Department, the
Department may set a schedule for compliance within an Admmistrative Consent Order or other
enforceable document with specific interim measures that the supplier of water must take. Failure
to meet the schedule or nterim measures constitutes a violation of 310 CMR 22.00.

(2) The Department may require a public water system to sample and analyze its water for any
parameter at any location and frequency which the Department deems necessaryto ascertain the purity
of water and fitness of a systemto ensure the delivery of a fit and pure water supply to all consumers.
The Department may presume that a public water system that has failed to report monitoring results
to the Department in accordance with 310 CMR 22.00 has failed to conduct such monitoring.

(3) 310 CMR 22.00 shall apply to every public water system in the Commonwealth, except a
consecutive public water system which demonstrates to the Department’s satisfaction that it meets all
the following Criteria:
(a) The consecutive system consists only of distribution and storage facilities (and does not have
any collection and treatment facilities);
(b) The consecutive system obtains all of its water from but is not owned by or operated by, a
public water system which is subject to 310 CMR 22.00;
(c) The consecutive system does not sell water to any person;
(d) The consecutive system is not a carrier which conveys passengers in commerce; and
(e) The consecutive system and the supplying system have entered into a written agreement that
addresses the status and responsiilities of the parties for the ownership, operation and
maintenance of the combined system, including but not limited to, drinking water sources, treatment
facilities, distribution system, storage and water quality sampling.

(4) Ifthe Department determines that a consecutive public water system is exempt from 310 CMR
22.00 based on the consecutive system meeting the criteria in310 CMR 22.03(3)(a) through (e), the
supplying system shall thereafter be responsible for the compliance of the combined system with 310
CMR 22.00, including the requirement to obtain the Department’s approval for a substantial
modification to an existing public water system pursuant to 310 CMR 22.04.

(5) Where the Department, in consultation with the Department of Public Health, determines that (1)
a supplier of water is supplying drinking water in violation of 310 CMR 22.00, and (2) an order to
cease supplying such water would pose a significantly greater hazard to the public health than the
continued supplying of such water in violation of 310 CMR 22.00, the Department may authorize the
supplying of such water subject to such conditions as may be imposed by the commissioner, but only
for a temporary, non-renewable period not to exceed the amount of time the supplier of water
reasonably needs to either eliminate the violation or promptly apply for and obtain a variance or
exemption.

(6) The Department shall report all violations of 310 CMR 22.00 to the Massachusetts Department
of Public Health promptly upon obtaining knowledge of such violations, and shall consult with the
Massachusetts Department of Public Health with regard to enforcement actions taken to obtain
compliance with 310 CMR 22.00.
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(7) No person shall violate, or cause to be violated, any local zoning or nonzoning control that is a
requirement of an approved wellhead protection plan or a watershed protection/control program.

(8) Inthe event the Department finds on the basis of a health assessment made by the Department's
Office of Research and Standards that the level of any contaminant found in water collected within the
distribution system and/or at the sampling point at the entry to the distribution system, pose an
unacceptable health risk to consumers, acting alone or in combination with other contaminants, public
water system shall take appropriate actions to reduce the level of contammant concentrations to levels
the Department deems safe or remove the source of supply from service by the deadline specified by
the Department. The supplier of water shall be required to monitor the source as directed by the
Department, provide public notification and notify the Department of the actions it intends to take in
response to a finding that a source of supply poses an unacceptable risk to health.

(9) Schedule for Compliance.

(a) No supplier of water may violate, or cause to be violated, any treatment technique requirement
established by 310 CMR 22.20A. A supplier of water subject to one or more treatment technique
requirements must take appropriate action to timely come nto compliance with each such
requirement. The Department may require a supplier of water to notify the Department of the
actions it intends to take to come into compliance with each treatment technique requirement. Each
such notice must include, at a minimum, a schedule that includes the dates by which the supplier of
water will hire a professional engineer to prepare plans and specifications, submit draft and final
design plans and specifications to the Department for approval, request bids for construction,
award a contract for construction, and commence and complete construction of the work
necessary.

(b) Ifanextension is required to meet an action level, treatment technique, or other requirement
established by 310 CMR 22.00, the Department will set a schedule for compliance with an
Administrative Consent Order or other enforceable document and may specify any interim
measures that the supplier of water must take. Failure to meet the schedule or interim measures
constitutes a violation of 310 CMR 22.00.

(10) All water quality data submitted to the Department shall be analyzed by a laboratory certified
pursuant to 310 CMR 42.00 unless otherwise specified by the Department. All water quality data for
contaminants listed in 310 CMR 22.00, including additional and voluntary samples, shall be submitted
to the Department, unless otherwise specified by the Department.

(11) The Department may require that special purpose samples collected by the public water system
and analyzed by a certified laboratory using approved methods as specified at 310 CMR 42.00 be
used to determine compliance with the applicable MCL.

(12) A public water system is in operation during the period the system is providing (pumping or
gravity feeding) water to the water distribution system and/or the public water system is providing water

to at least one of’its service connections or Customers.

(13) All data or information submitted or reported to the Department must be in the format and
manner as specified and approved by the Department.

22.04: Construction, Operation and Maintenance of Public Water Systems

(1) New or Substantially Modified Public Water Systems. Any person proposing to construct a new
public water system, operate a public water system or to substantially modify an existing public water
system shall obtain the prior written approval of the Department and shall comply with the following
requirements:
(a) Minimum Criteria: Such person(s) shall demonstrate to the Department’s satisfaction that:
1. the drinking water source for the system meets the criteria in 310 CMR 22.20A,
310 CMR 22.20B, and 310 CMR 22.20C, and 310 CMR 22.21, as applicable, and complies
with the Department’s “Guidelines and Policies for Public Water System” ;
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2. the storage, treatment and distribution system and facilities including transmission lines for
the system have been sited, designed, constructed and in compliance with310 CMR 22.19,
310 CMR 22.20A, 310 CMR 22.22 and the Department’s "Guidelines and Policies for Public
Water Systems",;

3. the public water system has the technical, managerial and financial capacity to operate and
maintain the system in compliance with 310 CMR 22.00 and each National Primary Drinking
Water Regulation in effect at the time of the Department’s determination of the system’s
capacity and in effect in the foreseeable future;

4. the public water system is in compliance with the Department’s “Guidelines and Policies
for Public Water Systems,” in effect at the time of the Department’s determination of the
system’s capacity;

5. the public water system manager has attended a capacity training program approved by
the Department or shall attend such a program if deemed necessary by the Department;

6. i the case of transient non-community public water systems or any other public water
system, if deemed necessary by the Department, a notice has been or shall be recorded on the
deed of the property where a drinking water source serving such public water system is
located, stating that such property contains a drinking water source subject to 310 CMR
22.00.

7. the staffing of the public water system complies with 310 CMR 22.11B and any related
policies established by the Department or the Board of Certification of Operators of Drinking
Water Supply Facilities.

(2) To the extent practicable, said person shall avoid locating all or any part of a new or substantially
modified facility at a site which:
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(a) is subject to a significant risk from earthquakes, floods, fires, or other disasters which could
cause a breakdown of the public water system or a portion thereof;

(b) except for ntake structures, is within the floodplain of a 100-year flood or is lower than any
recorded high tide where appropriate records exist; and can reasonably obtain service from an
existing system (the Department shall consider proximity to existing systems and the economic
feasibility of extending service).

(3) Information Required for Department Approval. Persons seeking the Department’s approval
under 310 CMR 22.04(1), shall submit the following nformation:
(a) allnecessaryplans, specifications, standard operating, maintenance procedures, and proposed
staffing for the system, prepared by a Massachusetts registered professional engineer unless
otherwise determined by the Department;
(b) documentation, including but not limited to, a water system business plan, which demonstrates
that the public water system complies with the capacity requirements in 310 CMR 22.04(1)(a)3.;
and
(c) any additional information that the Department deems relevant to its review and approval

(4) Prohibition on Construction or Substantially Modification of a Public Water System Without
Prior Department Approval. No person shall commence construction or otherwise implement or
operate a proposed new public water systemor make substantialmodifications to an existing public
water systemunless the Department has issued its prior written approval and any other applicable
Department permits.

(5) Existing Public Water Systems. The Department may require any existing public water system
to demonstrate its compliance with 310 CMR 22.00, including but not limited to 310 CMR 22.04(1)
and the Department’s Guidelines and Policies for Public Water System, at the time ofa sanitary survey
conducted pursuant to 310 CMR 22.04(12) or as otherwise directed by the Department.

(6) ByNo Later than December 31, 2001, all public water systems shall install meter(s) at location(s)
sufficient to record each system’s total production of water from all sources, including water purchased
from and/or water sold to other public water systems

(7) Each supplier of water shall operate and maintain its system in a manner that ensures the delivery
of safe drinking water to consumers. Indetermming whether a supplier of water is properly operating
and maintaining a public water system, the Department will apply the standards for public water
systems set forth in the Drinking Water Program's "Guidelines and Policies for Public Water Systems,"

(8) New Product or Technology.

(a) No supplier of water shall add, mstall or use any chemicals, drinking water additives, or
treatment devices or equipment that come into direct contact with drinking water, unless such
devices or equipment have received the prior written approval of the Department.
(b) To obtain the Department's approval and placement on the new technology approval list, a
manufacturer shall demonstrate that the product or technology:

1. conforms to the applicable ANSI/NSF Standard 60 or 61; or

2. was approved by EPA prior to April 1990 and conforms to the standards ofthe American

Water Works Association; or

3. has been field tested by an independent testing laboratory to the Department's satisfaction;

or

4. has performed to the Department’s satisfaction during a Department approved pilot study.
(c) Persons seeking to have a product or technology listed are directed to follow the procedures
set forth in the Drinking Water Program’s policy entitled: “New Product or Technology Review
Policy “DWP Policy No. 89-01, a copy of which is available from the Drinking Water Program.
The Department may revoke its approval of a product or technology if it determines that the
product or technology is defective or performs madequately in the field.

310 CMR - 717
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(d) Ifthe drinking water chemicals or coatings have NSF certification, a NSF certification shall
also be required of the original producer of the product. Repackers of chemicals are not required
to be formally certified, but shall self-certify to the Department that the cleanliness of their
procedures and purity of the resultant product is equivalent to the standards applicable to the
original manufacturer. Any local reformulation of chemical requires certification inaccordance with
NSF 60.

(e) Any public or private entity providing the testing and certification described in 22.04(6)(b) for
other parties shall be certified by the American National Standards Institute (ANSI).

(9) Pilot Requirements. The Department may require persons seeking approval of a disinfection or
filtration treatment system or process for use in a public water system to perform a pilot study to
determine whether the proposed system or process will perform adequately in the field. Persons
required to performsuch a study should follow the procedures set forth in the Division's policy entitled
"Pilot Study Requirements for Proposed Surface Water Treatment/Filtration Plants,"DWS Policy No.
90-04, a copy of which is available from the Drinking Water Program.

(10) Treatment Techniques for Acrylamide and Epichlorohydrin: Each supplier of water using
acrylamide or epichlorohydrin in a public water system shall certify annually in writing annually to the
Department (using third party or manufacturer's certification) that the combination (or product) of dose
and monomer level does not exceed the levels specified as follows:

Acrylamide = 0.05% dosed at 1 ppm (or equivalent)

Epichlorohydrin = 0.01% dosed at 20 ppm (or equivalent)
Such certifications shallbe made by the manufacturers or third parties, as approved by the Department.

(11) Any application of a herbicide to any surface waterbody that serves as a source of water for a
public water system shall comply with 310 CMR 22.20B(8).

(12) Sanitary Surveys. The Department or its agent shall conduct sanitary surveys of community and
NTNC public water systems to evaluate each system's source, facilities, equipment, operation,
monitoring schedule, technical, managerial and financial capacity, and mamntenance procedures at a
frequency determined by the Department.
(a) Ifany violation of 310 CMR 22.00, M.G.L. c. 111, § 160 or any other statute or regulations
administered by the Department is found, including deficiencies related to system capacity, the
public water system shall be notified ofthe violation, the action necessary to comply with the statute
or regulations, and the time period within which compliance must be attained. The Public Water
System must respond to sanitary survey deficiencies within 45 days from the receipt of the survey
report.
(b) The owner of a Transient Non-Community Water Systems (TNC) shall be responsible for
conducting or having a sanitary survey conducted by June 29, 1999 to evaluate the system's
source, facilities, equipment, operation, monitoring schedule and maintenance plan. Thereafter,
TNC systems shall undergo another sanitary survey every five years in accordance with the
Department requirements. The survey information shall be submitted to the Department ona form
provided by the Department for such use no later than 90 days after the completion of the survey.
The Department will review the results of each sanitary survey to determine whether the existing
monitoring frequency is adequate and what additional measures, if any, the TNC systemneeds to
undertake to improve drinking water quality. In conducting the survey the public water system shall
be subject to 310 CMR 22.04(9)(a), except that the Department may conduct a survey of the
TNC system at any time to determine compliance with 310 CMR 22.00.
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22.05: Maximum Microbiological Contaminant [evels, Monitoring Requirements and Analytical Methods

(1) Routine Coliform Monitoring.

(a) Each supplier of water shall collect total coliform samples at sites which are representative of
water throughout the distribution system, at the entry point to the distribution system, and at storage
facilities as determined by the Department. A raw water source sample shall be collected monthly
if the water at the entry point to the distribution system is not representative of the source. All
samples must be taken at sites according to a written sample site plan unless otherwise authorized
by the Department in writing. These plans are subject to review, revision and approval by the
Department. Systems that do not treat their sources and are under 3,300 population are exempt
from the raw water-sampling requirement. A total coliform positive raw water-sample shall not
trigger the requirements of 310 CMR 22.05(2).

(b) The monitoring frequency for total coliform for community water systems is based on the
population served by the system accordingto Table 1-22.05. Ifa community water system serving
25 to 1,000 persons has no history of total coliform contamination in its current configuration and
a sanitary survey conducted i the past five years shows that the system is supplied solely by a
protected groundwater source and is free of sanitary defects, the Department may reduce the
monitoring frequency specified in Table 1-22.05, mwriting, to not less than one sample per quarter.

Table 1-22.05
TOTAL COLIFORM MONITORING FREQUENCY
FOR COMMUNITY WATER SYSTEMS

Population served Minimum number of
samples per month
2510 1,000 . ... 1
1,001 t0 2,500 . . ..o 2
2,501 t03,300 .. 0ot 3
3301 t0 4,100 . ... 4
4101t04,900 . . ..o 5
490110 5,800 . . ..ot 6
580110 6,700 . ... oot 7
6,701 t0 7,600 . . .. ..o 8
7,601 t0 8,500 . . ..o 9
850110 12,900 . . ... o 10
12,901t0 17,200 . . . ..o 15
17,201 t0 21,500 . . ..o oo 20
21,501 10 25,000 . . ..ot 25
25,001t033,000 . ... .0t 30
33,001 t0 41,000 . . ..ot 40
41,001 10 50,000 . . . ..o 50
50,001 t0 59,000 ... ...t 60
59,001 t0 70,000 . . ..ot 70
70,001 t0 83,000 . .. ..o 80
83,001 t0 96,000 . . ... ... it 90
96,001 t0 130,000 . . ... .o 100
130,001 t0 220,000 . . .. ..ot 120
220,001 t0 320,000 . . . ..ot 150
320,001 t0 450,000 ... ... 180
450,001 t0 600,000 . . .. ..ot 210
600,001 t0 780,000 . . . ... .. . 240
780,001 t0 970,000 . . ... ..o 270
970,001 to 1,230,000 . ...t 300
1,230,001 to 1,520,000 . . ...t 330
1,520,001 to 1,850,000 . . ...t 360
1,850,001 t0 2,270,000 . . ...t 390
2,270,001 t0 3,020,000 . . . ... ..o 420
3,020,001 t0 3,960,000 . . ...t 450
3,960,001 OrmMOTE . . .o oottt et e e e e e e e e 480

! Includes public water systems which have at least 15 service connections, but serve fewer than 25 persons.
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22.05: continued

(¢) The minimum monitoring frequency for total coliform for non-community water systems is as
follows:
1. A non-community water system using only ground water (except ground water under the
direct influence of surface water, as defined in 310 CMR 22.02) and serving 1,000 persons
or fewer must monitor each calendar quarter that the system provides water to the public.
2. A non-community water system using only ground water (except ground water under the
direct influence of surface water, as defined in 310 CMR 22.02) and serving more than 1,000
persons during any month must monitor at the same frequency as a like-sized community water
system, as specified in 310 CMR 22.05(1)(b), except the Department may reduce this
monitoring frequency, in writing, for any month the system serves 1,000 persons or fewer to
no less than once per quarter. For systems using ground water under the direct influence of
surface water, 310 CMR 22.05(1)(c)4. applies.
3. A non-community water system using surface water, in total or in part, must monitor at the
same frequency as a like-sized community water system, as specified m 310 CMR
22.05(1)(b), regardless of the number of persons it serves.
4. A non-community water system using ground water under the direct influence of surface
water, as defined n 310 CMR 22.02 must monitor at the same frequency as a like-sized
community water system, as specified in 310 CMR 22.05(1)(b). The system must begin
monitoring at this frequency beginning six months after the Department determines that the
ground water is under the direct influence of surface water.
(d) A public water system must collect samples at regular time intervals throughout the month,
except that a system which uses ground water (except ground water under the direct influence of
surface water, as defined in 310 CMR 22.02) and serves 4,900 persons or fewer, may collect all
required samples on a single day if they are taken from different sites.
(e) A public water system that uses surface water or ground water under the direct influence of
surface water, as defined in 310 CMR 22.02, does not provide filtration in compliance with 310
CMR 22.20A, and is seeking to avoid filtration, must collect at least one sample near the first
service connection each day the turbidity level of the source water, measured as specified in 310
CMR 22.20A(5)(b)2. exceeds 1 NTU. This sample must be analyzed for the presence of total
coliform. When one or more turbidity measurements in any day exceeds 1 NTU, the system must
collect this coliform sample within 24 hours of the first exceedance, unless the Department
determines that the system, for logistical reasons outside the system's control, cannot have the
sample analyzed within 30 hours of collection. Sample results from this coliform monitoring must
be included in determining compliance with the MCL for total coliform in 310 CMR 22.05(8).
(f) Special purpose samples, such as those taken to determine whether disinfection practices are
sufficient following pipe placement, replacement, or repair, shall not be used to determme
compliance with the MCL for total coliform in 310 CMR 22.05(8). Repeat samples taken
pursuant to 310 CMR 22.05(2) are not considered special purpose samples, and must be used
to determine compliance with the MCL for total coliform in 310 CMR 22.05(8).

(2) Repeat Monitoring.

(a) Ifa routine sample is total coliform-positive, the public water system must collect a set of
repeat samples within 24 hours of being notified of the positive result. A system that collects more
than one routine sample/month must collect no fewer than three repeat samples for each total
coliform-positive sample found. A system that which collects one routine sample/month or fewer
must collect no fewer than four repeat samples for each total coliform-positive sample found. The
Department may extend the 24-hour limit on a case-by-case basis if the system has a logistical
problem in collecting the repeat samples within 24 hours that is beyond its control.

(b) The system must collect at least one repeat sample from the sampling tap where the original
total coliform-positive sample was taken, and at least one repeat sample at a tap within five service
connections upstream and at least one repeat sample at a tap within five service connections
downstream of the original sampling site. If a total coliform-positive sample is at the end of the
distribution system, or one away fromthe end of'the distribution system, the Department may waive
the requirement to collect at least one repeat sample upstream or downstream of the original
sampling site.
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22.05: continued

(c) The system must collect all repeat samples on the same day, except that the Department may
allow a system with a single service connection or distribution tap to collect a repeat sample 0of200
ml on each of two consecutive days.
(d) If one or more repeat samples in the set is total coliform-positive, the public water system
must collect an additional set of repeat samples in the manner specified in 310 CMR 22.05(2)(a)
through 310 CMR 22.05(2)(c). The additional samples must be collected within 24 hours of being
notified of the positive result, unless the Department extends the limit as provided in 310 CMR
22.05(2)(a). The systemmust repeat this process until either total coliforms are not detected in one
complete set of repeat samples or the system determines that the MCL for total coliform in 310
CMR 22.05(8) has been exceeded and notifies the Department in accordance with 310 CMR
22.15.
(e) If a system collecting fewer than five routine samples/month has one or more total
coliform-positive samples and the Department does not invalidate the sample(s) under 310 CMR
22.05(3), it must collect at least five routine samples during the next month the system provides
water to the public, except that the Department may waive this requirement ifthe conditions 0f310
CMR 22.05(2)(e)1. or 310 CMR 22.05(2)(e)2. are met. The Department cannot waive the
requirement for a system to collect repeat samples in 310 CMR 22.05(2)(a) through 310 CMR
22.05(2)(d).
1. The Department may waive the requirement to collect five routine samples the next month
the system provides water to the public if the Department or an agent approved by the
Department performs a site visit before the end of the next month the system provides water
to the public. Although a sanitary survey need not be performed, the site visit must be
sufficiently detailed to allow the Department to determine whether additional monitoring and/or
any corrective action is needed. An employee of the system must not conduct this site visit.
2. The Department may waive the requirement to collect five routine samples the next month
the system provides water to the public ifthe Department has determined why the sample was
total coliform-positive and establishes that the system has corrected the problem or willcorrect
the problem before the end of the next month the system serves water to the public. In this
case, the Department will document this decision to waive the following month's additional
monitoring requirement in writing, have it approved and signed by the supervisor of the
Department official who recommended the decision, and make this document available to the
EPA and public. The written documentation will describe the specific cause of the total
coliform-positive sample and what action the system has taken and/or will take to correct this
problem. The Department will not waive the requirement to collect five routine samples the
next month the system provides water to the public solely because all repeat samples are total
coliform-negative. Under 310 CMR 22.05(2)(e)2.,a systemmust still take at least one routine
sample before the end of the next month it serves water to the public and use it to determine
compliance with the MCL for total coliformin 310 CMR 22.05(8) unless the Department has
determined that the system has corrected the contamination problem before the system took
the set of repeat samples required in310 CMR 22.05(2)(a) through 310 CMR 22.05(2)(d),
and all repeat samples were total coliform-negative.
(f) After a system collects a routine sample and before it learns the results of the analysis of that
sample, ifit collects another routine sample(s) from within five adjacent service connections of the
mitial sample, and the mitial sample, after analysis, is found to contain total coliform, then the system
may count the subsequent sample(s) as a repeat sample instead of as a routine sample.
(g) Results of all routine and repeat samples not invalidated by the Department must be included
in determining compliance with the MCL for total coliform in 310 CMR 22.05(8).

(3) Invalidation of Total Coliform Samples. A total coliform-positive sample nvalidated under 310
CMR 22.05(3) does not count towards meeting the minimum monitoring requirements of 310 CMR
22.05(3).
(a) The Department may invalidate a total coliform-positive sample only if the conditions of 310
CMR 22.05(3)(a)l., 310 CMR 22.05(3)(a)2., or 310 CMR 22.05(3)(a)3. are met.
1. The laboratory establishes that improper sample analysis caused the total coliform-positive
result.
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22.05: continued

2. The Department, on the basis of the results of repeat samples collected as required by 310
CMR 22.05(2)(a) through 310 CMR 22.05(2)(d), determines that the total coliform-positive
sample resulted from a domestic or other non-distribution system plumbing problem. The
Department cannot invalidate a sample on the basis of repeat sample results unless all repeat
sample(s) collected at the same tap as the original total coliform-positive sample are also total
coliform-positive, and all repeat samples collected within five service connections of'the original
tap are total coliform-negative (e.g. the Department will not invalidate a total coliform-positive
sample on the basis of repeat samples if all the repeat samples are total coliform-negative, or
if the public water system has only one service connection).
3. The Department has substantial grounds to believe that a total coliform-positive result is
due to a circumstance or condition which does not reflect water quality in the distribution
system. In this case, the system must still collect all repeat samples required under 310 CMR
22.05(2)(a) through 310 CMR 22.05(2)(d), and use them to determine compliance with the
MCL for total coliform in 310 CMR 22.05(8). To invalidate a total coliform-positive sample
under 310 CMR 22.05(3)(a)3., the decision with the rationale for the decision must be
documented in writing, and approved and signed by the supervisor of the Department official
who recommended the decision. The Department must make this document available to EPA
and the public. The written documentation must state the specific cause of the total
coliform-positive sample, and what action the system has taken, or will take to correct this
problem. The Department may not invalidate a total coliform-positive sample solely on the
grounds that all repeat samples are total coliform-negative.
(b) A laboratory must invalidate a total coliform sample (unless total coliform are detected) if the
sample produces a turbid culture in the absence of gas production using an analytical method where
gas formation is examined (e.g., the Multiple-Tube Fermentation Technique), produces a turbid
culture in the absence ofan acid reactioninthe Presence- Absence (P-A) Coliform Test, or exhibits
confluent growth or produces colonies too numerous to count with an analytical method using a
membrane filter (e.g., Membrane Filter Technique). Ifa laboratory invalidates a sample because
of such mterference, the system must collect another sample fromthe same location as the original
sample within 24 hours of being notified of the mterference problem, and have it analyzed for the
presence of total coliform. The system must continue to re-sample within 24 hours and have the
samples analyzed until it obtains a valid result. The Department may waive the 24-hour time limit
on a case-by-case basis.

(4) Reserved

(5) Fecal ColiformvEscherichia coli (E.coli)

(a) Ifany routine or repeat sample is total coliform-positive, the system must analyze that total
coliform-positive culture mediumto determine if fecal coliform are present, except that the system
may test for £. coli in lieu of fecal coliform. If fecal coliform or E. coli are present, the system
must notify the Department by the end ofthe day that the system is notified ofthe test result, unless
the system is notified of the result after the Department is closed, in which case the system must
notify the Department before the end of the next business day.

(b) The Department has the discretionto allow a public water system, on a case-by-case basis,
to forgo fecal coliform or E. coli testing on a total coliform-positive sample if that system assumes
that the total coliform-positive sample is fecal coliformor E. coli-positive. Accordingly, the system
must notify the Department as specified in 310 CMR 22.05(5)(a) and the provisions of310 CMR
22.05(8)(b) shall apply.

(6) Analytical Methodology.
(a) The standard sample volume required for total coliform analysis, regardless of analytical
method used, is 100 ml. Sample should be tested within two hours of receipt in the laboratory.
However, the time from sample collection to mitiation of analysis shall not exceed 30 hours.
Samples should be kept at 10°C during transport or shipping to the laboratory.
(b) Public water systems need only determine the presence or absence of total coliform; a
determmation of total coliform density is not required.
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(c) Public water systems must conduct total coliform analyses in accordance with one of the
following analyticalmethods set forthin 310 CMR 22.05(6)(c)1. through 310 CMR 22.05(6)(c)7.
These methods are contained in the 18" edition (1992), 19" edition (1995) or 20" edition (1998)
of Standard Methods for the Examination of Water And Wastewater, 1992, American Public
Health Association, 1015 Fifteenth Street NW., Washington, DC 20005. The cited methods in
any of these editions may be used.
1. Total Coliform Fermentation Technique (9221A, B). Lactose broth, as commercially
available, may be used in lieu of laurel tryptose broth, ifthe system conducts at least 25 parallel
tests between this medium and laurel tryptose broth using the water normally tested, and this
comparison demonstrates that the false-positive rate for total coliform, using lactose broth, is
less than 10%. If mverted tubes are used to detect gas production, the media should cover
these tubes at least /2 to %/ after the same is added. No requirement exists to run the complete
phase on 10% of all total coliform-positive confirmed tubes.
2. Total Coliform Membrane Filter (MF) Technique (9222 A, B, C).
3. Presence-Absence (P-A) Coliform Test. No requirement exists to run the completed
phase on 10% ofalltotal coliform-positive confirmed tubes. Six-times formulation strength may
be used if the medium is filter-sterilized rather than autoclaved.
4. ONPG-MUG Test (9223). The ONPG-MUG Test is also known as the Autoanalysis
Colilert System.
5. Colisure Test. The Colisure Test must be incubated for 28 hours before examining the
results. If an examination of the results at 28 hours is not convenient, then results may be
examined at any time between 28 hours and 48 hours. A description of the Colisure Test 8™
edition February 28, 1999 may be obtained from IDEXX Laboratories Inc., One IDEXX
Drive, Westbrook, Maine 04092. The Colisure Test may be read after an incubation time of
24 hours.
6. E*Colite Test. A description of the E*Colite Test “Presence/absence for Coliforms and
E-coli in Water.” December 21, 1997, is available from Charm Science Inc. 36 Franklin
Street, Malden, MA 02148.
7. M-ColiBlue 24 Test. A description of the m-ColiBlue 24 test, August 17, 1999, is
available from the Hach Company 100 Dayton Avenue, Ames, 1A 50010.
(d) Inlieu ofthe 10-tube MTF Technique specified in 310 CMR 22.05(6)(c)1., a public water
system may use the MTF Technique using either five tubes (20-ml sample portions) or a single
culture bottle containing the culture medium for the MTF Technique i.e., laurel tryptose broth
(formulated as described nStandard Methods for the Examination of Water and Wastewater,
1985, American Public Health Association et al., 16th Edition, Method 908A - pp. 872), as long
as a 100-ml water sample is used in the analysis.
(e) Each supplier of water must conduct fecal coliform analysis in accordance with the following
procedure. When the MTF Technique or Presence- Absence (P-A) Coliform Test is used to test
for total coliform, shake the lactose-positive presumptive tube or P- A bottle vigorously and transfer
the growth with a sterile 3-mm loop or sterile applicator stick into brilliant green lactose bile broth
and EC medum to determme the presence of total and fecal coliform, respectively. For
EPA-approved analytical methods which use a membrane filter, transfer the total coliform-positive
culture by one of the following methods: remove the membrane containing the total coliform
colonies from the substrate with a sterile forceps and carefully curl and insert the membrane into
a tube of EC medum. (the laboratory may first remove a small portion of selected colonies for
verification), swab the entire membrane filter surface with a sterile cotton swab and transfer the
moculum to EC medium (do not leave the cotton swab in the EC medium), or inoculate individual
total coliform-positive colonies into EC Medium. Gently shake the inoculated EC tubes to mnsure
adequate mixing and incubate in a water bath at 44.5 £ 0.2°C for 24 £ 2 hours. Gas production
of any amount in the inner fermentation tube of the EC medium indicates a positive fecal coliform
test. The preparation of EC medium is described in Method 9221E (paragraph 1a) in Standard
Methods for the Examination of Water and Wastewater, 18" edition (1992), 19" edition
(1995), and 20™ edition (1998); the cited method in any of these editions may be used. Public
Water systems need only determine the presence or absence of fecal coliform; a determination of
fecal coliform density is not required.
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(f) Copies ofthe analytical methods cited in Standard Methods for the Examination of Water
and Wastewater may be obtained from the American Public Health Association; 1015 Fifteenth
Street, NW.; Washington, DC 20005. Copies of the methods set forth n Microbiological
Methods for Monitoring the Environment, Water and Wastes may be obtained from ORD
Publications, U.S. EPA, 26 W. Martin Luther King Drive, Cincinnati, Ohio 45268. Copies of the
MMO-MUG Test as set forth in the article "National Field Evaluation of a Defined Substrate
Method for the Simultaneous Enumeration of Total Coliform and Escherichia coli from Drinking
Water: Comparison with the Standard Multiple Tube Fermentation Method" (Edberg et al.) may
be obtained from the American Water Works Association Research Foundation, 6666 West
Quincy Avenue, Denver, CO 80235.
1. EC medium supplemented with 50 pg/mL of 4-methylumbelliferyl-beta- Dglucuronide
(MUG) (final concentration), as described in Method 9222G in Standard Methods for the
Examination of Water and Wastewater, 19™ edition (1995) and 20™ edition (1998). Either
edition may be used. Alternatively, the 18" edition (1992) may be used if at least 10 mL of EC
medium, as described in 310 CMR 22.05(6)(e), is supplemented with 50 pg/mL of MUG
before autoclaving. The inner inverted fermentation tube may be omitted. If the 18™ edition is
used, apply the procedure in 310 CMR 22.05(6)(e) for transferring a total coliform-positive
culture to EC medium supplemented with MUG, incubate the tube at44.5°C £ 0.2°C for 24
+ hours, and then observe fluorescence with an ultraviolet light (366 nm) in the dark. If
fluorescence is visible, E. coli are present.
2. Nutrient agar supplemented with 100 pg/mL of 4-methylumbelliferyl-beta- Dglucuronide
(MUG) (final concentration), as described in Method 9222G in Standard Methods for the
Examination of Water and Wastewater, 19" edition (1995) and 20™ edition (1998). Either
edition may be used. Alternatively, the 18™ edition (1992) may be used if the membrane filter
containing a total coliform-positive colony(ies)is transferred to nutrient agar, as described in
Method 9221B (paragraph 3) of Standard Methods (18" edition), supplemented with 100
ug/mL of MUG. Ifthe 18" edition is used, incubate the agar plate at 35°C for four hours and
then observe the colony(ies) under ultraviolet light (366 nm) in the dark for fluorescence. If
fluorescence is visible, E. coli are present.

(7) Response to Violation.

(a) A public water system which has exceeded the MCL for total coliformin310 CMR 22.05(8)
must report the violation to the Department no later than the end of the next business day after it
learns of the violation, and notify the public in accordance with 310 CMR 22.16.

(b) A public water system which has failed to comply with a coliform monitoring requirement,
including the sanitary survey requirement, must report the monitoring violation to the Department
within ten days after the system discovers the violation, and notify the public in accordance with
310 CMR 22.16.

(8) Maximum Contammant Levels (MCLs) for Microbiological Contaminants.
(a) The MCL is based on the presence or absence of total coliform in routine samples, rather than
coliform density.
1. For a system which collects at least 40 routine samples per month, if no more than 5.0%
ofthe samples collected during a month are total coliform-positive, the system s in compliance
with the MCL of total coliform.
2. For a system which collects fewer than 40 routine samples/month, if no more than one
sample collected during a month is total coliform-positive, the systemis in compliance with the
MCL for total coliform.
(b) Any fecal coliform-positive repeat sample or E. coli-positive repeat sample, or any total
coliform-positive repeat sample following a fecal coliform-positive or E. coli-positive routine
sample constitutes a violation ofthe MCL for total coliform. For purposes ofthe public notification
requirements in 310 CMR 22.16, this is a violation that may pose an acute risk to health.
(c) A public water system must determme compliance with the MCL for total coliforms in
310 CMR 22.05(8)(a) and 310 CMR 22.05(8)(b) for each month in which it is required to
monitor for total coliform.
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(9) Best Available Technology, Treatment Techniques. The following have been determined to
provide best available technology, treatment techniques or other means available for achieving
compliance with the maximum contaminant level for total coliform n 310 CMR 22.05(8)(a) and 310
CMR 22.05(8)(b):

1. Protection of wells from contamination by coliforms by appropriate placement and
construction;

2. Maintenance of a disinfectant residual throughout the distribution system;

3. Proper mamntenance ofthe distribution system including appropriate pipe replacement and
repair procedures, main flushing programs, proper operation and maintenance of storage tanks
and reservoirs, and continual maintenance of positive water pressure in all parts of the
distribution system,

4. Filtration and/or disinfection of surface water, as described n 310 CMR 22.20A or
disinfection of ground water using strong oxidants such as chlorine, chlorine dioxide, or ozone;
or

5. The development and implementation of a Department approved wellhead protection
program under 310 CMR 22.21.

(10) Variances From The Total Coliform MCL: A public water system may be issued a variance by
the Department to the total coliform MCL (310 CMR22.05(8) provided that said system can
demonstrate that no unreasonable risk to health exists using the following criteria:

(a) Over the past 30 days, water entering the distribution system at the point-of-entry is shown

to:
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1. Be free from E. Coli or fecal coliform occurrence based on at least daily sampling,
2. Contain less than one total coliform per hundred milliliters of influent water in at least 95%
of all samples based on at least daily sampling,
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3. Comply with the total turbidity requirements of 310 CMR 22.08, except that surface

waters presently filtering should comply with 310 CMR 22.20A(4), and

4. Contain a continuous disinfection residual of at least 0.2 mg/L;
(b) The system has had no waterborne disease outbreak while operated i its present
configuration;
(c) The system maintains biweekly contact with the Drinking Water Program and the local board
of health to assess illness possibly attributed to microbial occurrence in the public drinking water
system;
(d) The systemhas evaluated, on a monthly basis, at least the number of samples specified in310
CMR 22.05(1)(b) and has not had an E. Coli-positive compliance sample within the last six
months, unless the system demonstrates to the Department that the occurrence is not due to
contamination entering the distribution system;
(e) The systemhas undergone a sanitary survey conducted by the Department within the past 12
months;
(f) The system has a cross connection control program acceptable to the Department and
performs an audit of the effectiveness of the program;
(g) The system agrees to submit a biofilm control plan to the Department within 12 months of the
first request for a variance;
(h) The system monitors general distribution system bacterial quality by conducting heterotrophic
bacteria plate counts on at least a weekly basis at a minimum of 10% of the number of total
coliformsites specified for that systemsize n310 CMR 22.05(1)(b) (preferablyusingR, A medium
and the procedure outlined i the 18th edition of Standard Methods for the Examination of
Water and Wastewater, 1992, American Public Health Association, et.al.); and
(1) The system conducts daily monitoring at distribution systemssites approved by the Department
and maintains a detectable disinfectant residual (measured as specified in 310 CMR
22.20A(5)(a)5.) at a mmimum of 95% of those pomnts and a heterotrophic plate count of less than
500 colonies per ml (measured as specified in 310 CMR 22.20A(5)(a)3.) at sites without a
disinfectant residual.

22.06: Inorganic Chemical Maximum Contaminant Levels, Monitoring Requirements and Analytical
Methods

(1) Monitoring: A supplier of water shall collect samples of water as specified in310 CMR 22.06(4)
and provide for analysis of such samples for norganic chemical contammants listed n 310 CMR
22.06(2) consistent with the requirements set forthin 310 CMR 22.06(5) through (8) and methods set
forthin 310 CMR 22.06(15).

All analytical results shall be rounded to the same number of significant figures as the applicable
MCL or SMCL.
(2) Inorganic Maximum Contaminant Levels (MCLs): The maximum contaminant levels for inorganic
contaminants specified in 310 CMR 22.06(2)(b) through (g) and (k) through (p) apply to community
water systems and non-transient non-community water systems. The maximum contaminant level
specified n 310 CMR 22.06(2)(a) only applies to community water systems. The Maximum
Contammant Levels specified in 310 CMR 22.06(2)(h),(i) and (j) apply to community, non-transient
non-community, and transient non-community water systems. The Maximum Contaminant Level for
arsenic is 0.05 milligrams per liter for community water systems and non-transient non-community
water systems until January 23, 2006.

MAXIMUM CONTAMINANT LEVELS FOR INORGANIC CHEMICALS

Contaminant MCL (mg/l)
(a) Fluoride (C) 4.0
(b) Asbestos (C, NTNC) 7 Million Fibers/liter (longer than 10 pm)
(c) Arsenic (C,NTNC) 0.010
(d) Barium (C,NTNC) 2
(e) Cadmium (C,NTNC) 0.005
(f) Chromium (C,NTNC) 0.1
(g) Mercury (C,NTNC) 0.002
(h) Nitrate (C,NTNC,TNC) 10 (as Nitrogen)
(1) Nitrite (C,NTNC,TNC) 1 (as Nitrogen)
(j) Total Nitrate
& Nitrite (C,NTNC,TNC) 10 (as Nitrogen)

1/3/03 (Effective 12/6/02) - corrected 310 CMR - 725



310 CMR: DEPARTMENT OF ENVIRONMENTAL PROTECTION

22.06: continued

(k) Selenium (C,NTNC) 0.05

(I) Antimony (C,NTNC) 0.006

(m) Beryllum (C,NTNC) 0.004

(n) Cyanide (C,NTNC) 0.2

(n) Nickel (C,NTNC) Reserved (Under review)
(p) Thallum (C,NTNC) 0.002

C = Community Systems; NTNC = Non-transient non-community systems; TNC = Transient non-community

(3) Inorganic Chemicals (IOC): Sampling and Analytical Requirements: Community water systems
and non-transient non-community water systems shall conduct monitoringto determine compliance with
the maximum contaminant levels specified n 310 CMR 22.06(2) in accordance with 310 CMR 22.06.
Transient, non-community water systems shall conduct monitoring to determine compliance with the
MCL's for nitrate, nitrite and total nitrate in 310 CMR 22.06(2)(h), (i), (j) (as appropriate) in
accordance with 310 CMR 22.06.

(4) Sampling Protocol: Monitoring shall be as follows:
(a) Ground Water Sampling Points: Groundwater systems shall take one sample at every entry
point to the distribution system which is representative of each well after treatment (hereafter called
a sampling point) beginning in the compliance period starting January 1, 1993. The system shall
take each sample at the same sampling point unless conditions make another sampling point more
representative of each source or treatment plant.
(b) Surface Water Sampling Points: Surface water systems (Note: For purposes of 310 CMR
22.06(4)(b), surface water systems include systems with a combination of surface and ground
sources.) shall take a minimum of one sample at every entry pomt to the distribution system after
any application of treatment or in the distribution system at a point which is representative of each
source after treatment (hereafter called a sampling pomt) beginning in the compliance period
beginning January 1, 1993. The system shall take each sample at the same sampling point unless
conditions make another sampling point more representative of each source or treatment plant.
(¢) Multiple Sources: Ifa system draws water from more than one source and the sources are
combined before distribution, the system must sample at an entry point to the distribution system
during periods of normal operating conditions (i.e., when water is representative of all sources
being used).
(d) Composite Sampling: The total number of samples which must be analyzed may be reduced
by compositing samples. Composite samples from a maximum of five sampling points are allowed
provided that the detection limit of the method used for analysis is less than one-fifth of the MCL
and none ofthe samples to be composited are representative of multiple sources. Compositing of
samples must be approved by the Department and must be done i the laboratory. Compositing
of source with previous detects is not allowed, unless otherwise authorized by the Department
1. Ifthe concentration in the composite sample is greater than or equal to one-fifth of the
MCL ofany inorganic chemical, then a follow-up sample must be analyzed within 14 days from
each sampling point included in the composite. These samples must be analyzed for the
contaminants that exceeded one-fifth of the MCL in the composite sample. Detection limits
for each analytical method and MCL are the following:
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DETECTION LIMITS FOR INORGANIC CONTAMINANTS

Contaminant MCL(mg/l) Methodology Detection Limit (mg/I)
Antimony 0.006 Atomic Absorption; furnace 0.003
0.0008°
ICP-Mass Spectrometry 0.0004
Hydride- Atomic absorption 0.001
Arsenic 0.010° Atomic Absorption; Furnace 0.001
Atomic Absorption; Platform-
Stabilized Temperature 0.00057
Atomic Absorption; Gaseous Hydride 0.001
ICP- Mass Spectrometry 0.0014*
Asbestos 7 MFL? Transmission Electron Microscopy 0.2 MFL
Barum 2 Atomic Absorption; furnace technique 0.002
Atomic Absorption; direct aspiration 0.1
Inductively Coupled Plasma 0.002
(0.001)
Beryllum 0.004 Atomic Absorption; furnace 0.0002
Atomic Absorption; platform 0.00002°
Inductively Coupled Plasma’ 0.0003
ICP-Mass Spectrometry 0.0003
Cadmmum 0.005 Atomic Absorption; furnace technique 0.0001
Inductively Coupled Plasma' 0.001
Chromium 0.1 Atomic Absorption; furnace technique 0.001
Inductively Coupled Plasma 0.007
(0.001)!
Cyanide 0.2 Distillation, Spectrophotometric *
Distillation, Automated, Spectrophotometric’ 0.005
Distillation, Selective Electrode * 0.02
Distillation, Amenable, Spectrophotometirc * 0.0002
Mercury 0.002 Manual Cold Vapor Technique 0.0002
Automated Cold Vapor Technique 0.0002
Nickel Reserved
Nitrate 10 (as N) Manual Cadmium Reduction 0.01
Automated Hydrazine Reduction 0.01
Automated Cadmium Reduction 0.05
Ion Selective Electrode 1
Ion Chromatography 0.01
Nitrite 1 (as N) Spectrophotometric 0.01
Automated Cadmium Reduction 0.05
Manual Cadmium Reduction 0.01
Ion Chromatography 0.004
Selenium 0.05 Atomic Absorption; furnace 0.002
Atomic Absorption: gaseous hydride 0.002
Sodium See 310 CMR 22.06A
Thallium 0.002 Atomic Absorption; furnace 0.001
Atomic Absorption; platform 0.0007°
ICP-Mass Spectrometry 0.0003

! MFL = million fibers per liter >10 um.

? Using a 2X preconcentration step as noted in Method 200.7. Lower MDLs may be achieved when using a 4X
preconcentration.

3 Screening methods for total cyanides.

* Measures "free" cyanides.

> Lower MDLs are reported using stabilized temperature graphite furnace atomic absorption.

¢ The MCL for arsenic is effective January 23, 2006. Until then, the MCL is 0.05 mg/1.

7 The MDL reported for EPA method 200.9 (Atomic Absorption; Platform---Stabilized Temperature) was
determined using a 2x concentration step during sample digestion. The MDL determined for samples analyzed using
directanalyses (i.e., no sample digestion) will be higher. Using multiple deposition, EPA 200.9 is capable ofobtaining
MDL 0f0.0001 mg/l.

¥ Using selective ion monitoring, EPA Method 200.8 (ICP-MS) is capable of obtaining a MDL 0f 0.0001 mg/L
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2. If the population served by the system is >3,300 persons, then compositing may only be
permitted at sampling points within a single system. In systems serving <3,300 persons,
compositing among different systems may be allowed with the approval of the Department,
provided the five-sample limit is maintained.
3. Ifduplicates of the original sample taken form each sampling point used in the composite
are available, the system may use these instead ofresampling. The duplicates must be analyzed
and the results reported to the Department within 14 days after completion of the composite
analyses or before the holding time for the control sample is exceeded, whichever is sooner.
(e) Frequency Requirements for [OC Monitoring: The frequency of monitoring for asbestos shall
be in accordance with 310 CMR 22.06(5); the frequency of monitoring for antimony, arsenic,
barium, beryllum, cadmium, chromium, cyanide, fluoride, mercury, nickel, selenium and thallium
shall be in accordance with 310 CMR 22.06(6); the frequency of monitoring for nitrate shall be in
accordance with 310 CMR 22.06(7); and the frequency of monitoring for nitrite shall be in
accordance with 310 CMR 22.06(8).
(f) Consecutive System Monitoring: Public water systems that obtain water from another public
water system are exempt from conducting compliance monitoring for the purchased portion ofthe
system for the inorganic chemicals under 310 CMR 22.06, provided that the system from which
the water is obtained has conducted the analyses required under 310 CMR 22.06, unless
otherwise specified by the Department. These systems are not exempt from 310 CMR 22.06(5)
asbestos sampling.

(5) Asbestos Sampling Frequency: The frequency of monitoring conducted to determine compliance
with the maximum contammant level for asbestos specified in 310 CMR 22.06(2) shall be conducted
as follows:
(a) Initial Sampling Frequency: Each community and non-transient, non-community water system
is required to monitor for asbestos during the first three-year compliance period of each nine-year
compliance cycle beginning in the compliance period starting January 1, 1993 as specified in
310 CMR 22.06(5)(e), (f) and (g).
(b) Sampling During Waiver: If the system believes it is not vulnerable to either asbestos
contammation i its source water or due to corrosion of asbestos-cement pipe, or both, it may
apply to the Department for a waiver of the monitoring requirement in 310 CMR 22.06(5)(a). If
the Department grants the waiver, the system will be required to monitor pursuant to 310 CMR
22.06(5)(d).
(c) Basis ofan Asbestos Waiver: The granting of a waiver will be based on a consideration of
the following factors:
1. Potential asbestos contamination of the water source, and
2. The use of asbestos-cement pipe for finished water distribution and the corrosive nature
of the water.
(d) Effect of an Asbestos Waiver: A waiver remains in effect until the completion of the
three-year compliance period. Systems not receiving a waiver must monitor in accordance with
the provisions of 310 CMR 22.06(5)(a).
(e) Distribution System Sampling Criteria for Asbestos: A system vulnerable to asbestos
contamination due solely to corrosion ofasbestos-cement pipe shall take at a minimum one sample
at a tap approved by the Department. This tap location must be served by asbestos-cement pipe
and under conditions where asbestos contamination is most likely to occur. Additional sample
locations (taps) may be required if in the Department's opinion the use of asbestos-cement is
extensive and contamination is likely to occur in several areas of the system.
(f) Source Water Sampling Criteria for Asbestos: A system vulnerable to asbestos contamination
due solely to source water shall monitor in accordance with the provision 0of 310 CMR 22.06(2)
and 22.06(4)
(g) Combined Asbestos Vulnerability: A system vulnerable to asbestos contamination due both
to its source water supply and corrosion of asbestos-cement pipe shall monitor is in accordance
with 310 CMR 22.06(5)(e) and (f).
(h) Exceeding the Asbestos MCL: A system which exceeds the maximum contaminant levels as
defined by 310 CMR 22.06(2) shall report to the Department within seven days and shall monitor
quarterly beginning in the following quarter.
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() Average Exceeding MCL: When the average of four analyses made pursuant to 310 CMR
22.06(5)(h), rounded to the same number of significant figures as the maximum contaminant level
for the substance in question, exceeds the maximum contaminant level, the supplier of water shall
report to the Department pursuant to 310 CMR 22.15 and give public notice to the public pursuant
to 310 CMR 22.16. Monitoring after public notification shall be at a frequency designated by the
Department and shall continue until the maximum contammnant level has not been exceeded in two
successive samples or until a monitoring schedule as condition to variance, exemption or
enforcement action shall become effective.

(j) Asbestos Reliably & Consistently Below the MCL: The quarterly monitoring requirement may
be decreased to the frequency specified in 310 CMR 22.06(5)(a) provided the Department has
determined that the system is reliably and consistently below the maximum contaminant level and
a groundwater system has taken a mmimum of two quarterly samples and a surface (or combined
surface/ground) water system has taken a minimum of four quarterly samples.

(k) Grandfathered Asbestos Data: If monitoring data collected after January 1, 1990 are
generally consistent with the requirements of 310 CMR 22.06(5), the data may be used with the
Department's approval, to satisfy the monitoring requirement for the initial compliance period
beginning January 1, 1993.

(6) Sampling Frequency for IOCs: The frequency of monitoring conducted to determine compliance
with the maximum contaminant levels in 310 CMR 22.06(2) for antimony, arsenic, beryllium, barium,
cadmium, chromium, cyanide, fluoride, mercury, nickel, selenium and thallium shall be as follows:
(a) I0Cs Sampling Frequency: Groundwater systems shall take one sample at each sampling
point once every three years. Surface water systems (or combined surface/ground) shall take one
sample annually at each sampling point.
(b) IOCs Sampling Waiver: The system may apply to the Department for a waiver from the
monitoring frequencies specified in 310 CMR 22.06(6)(a).
(¢) IOC Sampling During a Waiver: A condition of the waiver shall require that a system shall
take a minimum of one sample while the waiver is effective. The term during which the waiver is
effective shall not exceed one compliance cycle (i.e., nine years).
(d) Basis ofan IOC Waiver & Grandfathered Data: A waiver may be granted by the Department
provided the surface water systems have monitored annually for at least three years and
groundwater systems have conducted a minimum of three rounds of monitoring. (Analytical
monitoring results must have been representative of all sources at the time of sampling.) Both
surface and groundwater systems shall demonstrate that allprevious analyticalresults were less than
the maximum contaminant level. Systems that use a new water source are not eligible for a waiver
until three rounds of monitoring from the new source have been completed.
(e) Basis of the IOC Sampling Frequency During a Waiver: The granting of a waiver by the
Department will be based on the following:
1. Reported concentrations from all previous monitoring;
2. The degree of variation in reported concentrations; and
3. Other factors whichmayaffect contammant concentrations such as changes in groundwater
pumping rates, changes in the system's configuration, changes in the system's operating
procedures, or changes in stream flows or characteristics.
(f) Effect ofan IOC Waiver: A supplier of water must have received a written approval from the
Department which shall set forth the basis for the determination. The determination may be mitiated
by the Department or upon an application by the public water system. The public water system
shall specify the basis for its request. The Department may revise its determination of the
appropriate monitoring frequency, if the system submits new monitoring data or when other data
relevant to the system's appropriate monitoring frequency become available.
(g) Exceeding an IOC MCL: Systems which exceed a maximum contaminant levels as defined
by310 CMR 22.06(2) shallreport to the Department within seven days and shallmonitor quarterly
beginning in the following quarter.

1/3/03 (Effective 12/6/02) - corrected 310 CMR - 729



310 CMR: DEPARTMENT OF ENVIRONMENTAL PROTECTION

22.06: continued

(h) Average Exceeding MCL: When the average of four analyses made pursuant to 310 CMR
22.06(6)(g), rounded to the same number of significant figures as the maximum contaminant level
for the substance in question, exceeds the maximum contaminant level, the supplier of water shall
report to the Department pursuant to 310 CMR 22.15 and give public notice to the public pursuant
to 310 CMR 22.16. Monitoring after public notification shall be at a frequency designated by the
Department and shall continue until the maximum contammnant level has not been exceeded in two
successive samples or until a monitoring schedule as condition to variance, exemption or
enforcement action shall become effective.

(1) IOCs Reliably & Consistently Below the MCL.: Ifthe systemis reliably and consistently below
the maximum contaminant level, the quarterly monitoring requirement may be decreased with the
Department's approval to the frequencies specified m310 CMR 22.06(6)(a). Systems requesting
this decrease must have taken at a minimum two quarterly samples for a groundwater systemand
four quarterly samples for a surface water system.

() Allnew public water systems or systems that use a new source of water that begin operation
after January 22, 2004 must demonstrate compliance with the MCL within a period of time as
specified by the Department. The system must also comply with the initial sampling frequencies
specified by the Department to ensure a system can demonstrate compliance with the MCL.
Routine and increased monitoring frequencies shall be conducted in accordance with the
requirements in 310 CMR 22.06(6).

(7) Sampling Frequency for Nitrate: All public water systems (community; non-transient,
non-community; and transient, non-community systems) shall monitor to determme compliance with
the maximum contaminant level for nitrate specified in 310 CMR 22.06(2).
(a) Initial Nitrate Sampling: Community and non-transient, non-community water systems served
by groundwater source shall monitor annually beginning January 1, 1993; systems served by
surface water shall monitor quarterly beginning January 1, 1993.
(b) Transient Non-Community Nitrate Sampling Frequency: Each transient non- community
water system shall monitor annually beginning January 1, 1993.
(c) Ground Water Repeat Nitrate Sampling Frequency: For all public water systems: the repeat
monitoring frequency for ground water systems shall be quarterly for at least one year following any
one sample in which the concentration is >50% the MCL. A groundwater system may reduce the
sampling frequency to annually with the Department's approval, after four consecutive quarterly
samples are reliably and consistently less than the MCL.
(d) Surface Water Repeat Nitrate Sampling Frequency: All public water systems with surface
water sources may reduce the sampling frequency to annually with the Department's approval, if
allanalytical results from four consecutive quarters are <50% ofthe MCL. A surface water system
shall return to quarterly monitoring if any one sample is >50% of the MCL.
(¢) Scheduling Annual Nitrate Repeat Samples: After the mitial round of quarterly sampling is
completed, all public water systems which are monitoring quarterly because the concentration of
any one sample was>50% of the MCL shall take subsequent annual samples during the quarter(s)
which previously resulted in the highest analytical result.

(8) Sampling Frequency for Nitrite: All public water systems (community; non-transient,
non-community; and transient, non-community systems) shall monitor to determine compliance with
the maximum contaminant level for nitrite in 310 CMR 22.06(2).
(a) Initial Nitrite Sampling: All public water systems shall take one sample at each sampling point
in the compliance period beginning January 1, 1993 and ending December 31, 1995.
(b) Under the Nitrite Trigger Level: After the initial sample, systems where an analytical result for
nitrite is <50% of the MCL shall monitor at the frequency specified by the Department.
(c) Above the Nitrite Trigger Level: For community, non-transient, non-community, and transient
non-community water systems, the repeat monitoring frequency for any water system shall be
quarterly for at least one year following any one sample in which the concentration is > 50% ofthe
MCL. With the Department's approval, a system may reduce the sampling frequency to annually
if the system is reliably and consistently less than the MCL.
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(d) Scheduling of Annual Nitrite Repeat Samples: Systems which are monitoring annually shall

take each subsequent sample during the quarter(s) which previously resulted in the highest analytical
result.

(9) Confirmation Sampling:
(a) Deadline for IOCs Confirmation Samples: Where the results of sampling for antimony,
arsenic, asbestos, barium, beryllum, cadmium, chromum, cyanide, fluoride, mercury, nickel,
selenium, or thallium indicate an exceedance of the maximum contaminant level, one additional
sample shall be collected as soon as possible after the iitial sample was taken (but not to exceed
two weeks) at the same sampling point.
(b) Deadline for Nitrate & Nitrite Confirmation Samples: Where nitrate or nitrite sampling results
indicate an exceedance of the maximum contaminant level, the system shall take a confirmation
sample within 24 hours of the system's receipt of notification of the analytical results of the first
sample and shall report to the Department within seven days. Systems unable to comply with the
24-hour sampling requirement must immediately notify the consumers served by the area served
by the public water system in accordance with 310 CMR 22.16. Systems exercising this option
must take and analyze a confirmation sample within two weeks of notification of the analytical
results of the first sample.
(¢) Compliance Calculations & Confirmation Samples: The results ofthe mitial and confirmation
sample shall be averaged. The resulting average shall be used to determine the system's
compliance in accordance with 310 CMR 22.06(12). Obvious sampling errors may be deleted
with the approval of the Department.

(10) Increased Sampling Frequency: The Department may require more frequent monitoring than
specified in 310 CMR 22.06(5) through (8) or may require confirmation samples for positive and
negative results at its discretion.

(11) PWS Request for Increased Sampling Frequency: Systems may apply to the Department to
conduct more frequent monitoring than the minimum monitoring frequencies specified in 310 CMR
22.06.

(12) Compliance Calculations: Compliance with the maximum contaminant levels set outin310 CMR
22.06(2) shall be determined based on the analytical results obtained at each sampling point. If one
sampling point is in violation of an MCL, the system is in violation of the MCL.
(a) Sampling Frequencies Greater than Annual: For systems monitoring more than once per year,
compliance with the MCL, with the exception of nitrate and nitrite, is determined by a running
annual average at each sampling point.
(b) Sampling Frequencies of Annual or Less: Each supplier of water monitoring annually or less
frequently whose sample result exceeds an MCL, with the exception of nitrate and nitrite, must
begin quarterly sampling. The system will not be considered in violation of the MCL until it has
completed one year of quarterly sampling.
(c) Ifanysample result will cause the running annual average to exceed the MCL at any sampling
point, the system is out of compliance with the MCL immediately.
(d) If a supplier of water fails to collect the required number of samples, compliance (average
concentration) will be based on the total number of samples collected.
(e) Ifa sample result is less than the detection limit, zero will be used to calculate the annual
average.
(f) Compliance Calculations for Nitrate & Nitrite: Compliance with the maximum contaminant
levels for nitrate and nitrite is determmed based on one sample if the levels of these contaminants
is below the MCLs. If the levels of nitrate or nitrite exceed the MCLs i the initial sample, a
confirmation sample is required inaccordance with310 CMR 22.06(9)(b) and (c), and compliance
shall be determined based on the average of'the initial and confirmation samples.
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Contaminant

(g) Average Exceeding [IOC MCL: When the average of four analyses made pursuant to 310

CMR 22.06(5)(h) or 310 CMR 22.06(6)(g), rounded to the same number of significant figures as
the maximum contaminant level for the substance in question, exceeds the maximum contaminant
level, the supplier of water shall report to the Department pursuant to 310 CMR 22.15 and give
public notice pursuant to 310 CMR 22.16. Monitoring after public notification shall be at a
frequency designated by the Department and shall continue until the maximum contaminant level
has not been exceeded intwo successive samples or until a monitoring schedule as a condition to
a variance, exemption or enforcement action shall become effective.

(h) Arsenic sampling results shall be reported to the nearest 0.001 mg/l.

(13) Sampling Schedules: Each public water system shall monitor at the time designated by the

Department during each compliance period.

(14) Reportng MCL Violation: A system which exceeds the MCL listed in 310 CMR 22.06(2) and

is out of compliance shall report the exceedance to the Department within seven days.

(15) Analytical and Sampling Methods for Inorganics:

(a) Analytical Methods for IOCs: Analysis for the listed mnorganic contammants shall be

conducted using the following methods:

INORGANIC CONTAMINANTS ANALYTICAL METHODS

Methodology!?

Antimony

Arsenic'

Asbestos

Barium

Beryllium

Cadmium

Chromium

Atomic Absorption: Furnace
Atomic Absorption: platform
ICP-Mass Spectrometry
Hydride-Atomic Absorption

Atomic Absorption: Furnace
Atomic Absorption; Hydride
Inductively Coupled Plasma'®
ICP-Mass Spectrometry
Atomic Absorption; Platform

Transmission Electron
Microscopy

Transmission Electron
Microscopy

Atomic Absorption; Furnace
Atomic Absorption; Direct
Inductively Coupled Plasma
ICP-Mass Spectrometry

Atomic Absorption; Furnace
Atomic Absorption; Platform
Inductively Coupled Plasma

ICP-Mass Spectrometry

Atomic absorption; Furnace
Inductively-coupled Plasma
ICP-Mass Spectrometry
Atomic Absorption; Platform

Atomic absorption; Furnace
Inductively Coupled Plasma
ICP-Mass Spectrometry
Atomic Absorption; Platform
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Reference (Method Number)

EPA

2200.9
2200.8

2200.7
2200.8
2200.9

9100.1
19100.2

2200.7
2200.8

2200.9
2200.7
2200.8

2200.7
2200.8
2200.9

2200.7
2200.8
2200.9

ASTM?

D-3697-92

D2972-97C
D-2972-97B

D-3645-93B

sm*
3113B

3113B
3114B
3120B"

3113B
3111D
3120B

3113B

3120B

3113B

3113B
3120B

Other
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INORGANIC CONTAMINANTS ANALYTICAL METHODS (continued)

Reference (Method Number)

Contaminant Methodology"? EPA ASTM? sm* Other
Cyanide Manual Distillation D2036-98A 4500-CN-C
Manual Distillation followed by:
Spectrophotometric, Amenable D2036-96B 4500-CN-G
Manual Distillation followed by:
Spectrophotometric, Manual D2036-98A 4500-CN-E 1-3300-85°
Semi-automated 335.4
Selective Electrode 4500-CN-F
Mercury Manual cold vapor 245.1 D3223-97 3112B --
Automated cold vapor 12452 -- -- --
ICP-Mass Spectrometry 2200.8
Nickel Atomic Absorption: Furnace 3113B
Atomic Absorption: Platform 200.9
Atomic Absorption Direct 3111B
Inductively Coupled Plasma 2200.7 3120B
ICP-Mass Spectrometry 200.8
Nitrate Manual cadmium reduction D3867-90B 4500-NO5;-E  --
Automated cadmium reduction 6353.2 D3867-90A 4500-NO4-F  --
Ion selective electrode -- -- 4500-NO,5-D 601’
Ion chromatography %300.0 D4327-97 4110B B-1011°
Nitrite Spectrophotometric -- 4500-NO,-B
Automated cadmium reduction 6353.2 D3867-90A 4500-NO4-F  --
Manual cadmium reduction D3867-90B 4500-NO,-E -
Ion chromatography %300.0 D4327-97 4110B B-1011°
Selenium Hydride-Atomic absorption; D3859-98A 3114B
Atomic Absorption: Furnace D3859-98B 3113B
ICP-Mass Spectrometry 2200.8
Atomic Absorption; Platform 2200.9
Thallium Atomic absorption; Platform 2200.9
ICP-Mass Spectrometry 200.8

The procedures shall be done in accordance with the documents listed below. The incorporation by reference ofthe
following documents listed in footnotes 1-11 and 15 was approved by the Director of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1 CFR Part 51. Copies of the documents may be obtained from the sources
listed below. Informationregarding obtainingthese documents can be obtained from the Safe Drinking Water Hotline
at 900-426-4791. Documents may be mnspected at EPA’s Drinking Water Docket, 401 M Street, SW.,
Washington, DC 20460 (Telephone 202-260-3027); or atthe Office of Federal Register, 800 North Capital Street,
NW., Suite 700, Washington, DC.

' - “Methods of Chemical Analysis of Water and Wastes", EPA-600/4-79-020, March 1983. Available at NTIS,
PB84-128677.

? - "Methods for the Determination of Metals in Environmental Samples - Supplement I, EPA-600/R-94/111, May
1994. Available at NTIS, PB 95-125472.

? - Annual Book of ASTM Standards, 1994, 1996, or 1999 Vols. 11.01 and 11.02, American Society for Testing
and Materials. The previous versions of D1688-95A, D1688-95C (copper), D3559-95D (lead), D1293-95 (pH),
D1125-95A, (conductivity) and D859-94 (silica) are also approved. These previous versions D1688-90A, C;
D3559-90D, D1293-84, D1125-91A and D859-88, respectively are located in the Annual Book of ASTM
Standards, 1994, Vols. 11.01. Copies may be obtained fromthe American Society for Testing and Materials, 100
Barr Harbor Drive, West Conshohocken, PA 19428.

418" 19", and 20™ edition of "Standard Methods for the Examination of Water and Wastewater", 18th (1982),
19™ (1995), and 20™ (1998) editions, American Public Health Association; either edition may be used. Copies may
be obtained fromthe American Public Health Association, 1015 Fifteenth Street NW, Washington, DC 20005. The
cited methods published in any of these three editions may be used, except that the versions of3111B, 3111D,
3113B and 3114B in the 20" edition may not be used.
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> - Method 1-2601-90, “Methods for Analysis by the U.S. Geological Survey National Water Quality Laboratory
— Determination of Inorganic and Organic Constituents in Water and Fluvial Sediments”, Open File Report 93-125,
1993; For Methods I-1030-85; I-1601-85; I-1700-85; 1-2598-85, I-2700-85; and I-3300-85 See “Techniques
of Water Resources Investigationofthe U.S. Geological Survey”, Book 5, Chapter A-1, 3™ edition, 1989; Available
from Information Services, U.S. Geological Survey, Federal Center, Box 25286, Denver, CO 80225-0425.

6 - "Methods for the Determination of Inorganic Substances in Environmental Samples", EPA 600/R-93/100, August
1993. Available at NTIS, PB94-120821.

7 — The procedure shall be done in accordance with Technical Bulletin 601 "Standard Method of Test for Nitrate
in Drinking Water", July 1994, PN 221890-001, Analytical Technology, Inc. Copies may be obtained from ATI
Orion, 529 Main Street, Boston, MA 02129.

¥ — Method B-1011, "Standard Method of Test for Nitrate in Drinking Water", July 1994, PN 221890-001,
Analytical Technology, Inc. Copies may be obtained from ATI Orion, 529 Main Street, Boston, MA 02129.

9 — Method 100.1, "Analytical Methods for Determination of Asbestos Fibers in Water", EPA/600/4-83/043,
September 1983, Available at NTIS, PB83-206471.

" — 10 Method 100.2, "Determination of Asbestos Structures Over 10 pm in Length in Drinking Water,"
EPA/600/R-94/134, June 1994. Available at NTIS, PB94-201902.

' _ Industrial Method No. 129-71W, “Fluoride in Water and Wastewater”, December 1972, and Method No.
380-75WE, “Fluoride in Water and Wastewater”, February 1976, Technicon Industrial Systems. Copies may be
obtained from Bran & Luebbe, 1025 Busch Parkway, Buffalo Grove, IL 60089.

'2 — Unfiltered, no digestion or hydrolosis.

'3 Because MDLs reported in EPA Methods 200.7 and 200.9 were determined using a 2X preconcentration step
during sample digestion, MDLs determmed when samples are analyzed by direct analysis (i.e. no sample digestion)
willbe higher. For direct analysis of cadmium and arsenic by Method 200.7, and arsenic by Method 3120B sample
preconcentration using pneumatic nebulization may be required to achieve lower detection limits. Preconcentration
may also be required for direct analysis of antimony, lead, and thallum by Method 200.9; antimony and lead by
Method 3113B; and lead by Method D3559-90D unless multiple in-furnace depositions are made.

'* — If ultrasonic nebulization is used in the determination of arsenic by Methods 200.7,200.8, or SM 3120 B, the
arsenic must be in the pentavalent state to provide uniform signal response. For methods 200.7 and 3120B, both
samples and standards must be diluted in the same mixed acid matrix concentration of nitric and hydrochloric acid
with the addition of 100 pL of 30% hydrogen peroxide per 100 ml of sodium hypochlorite. For direct analysis of
arsenic with the Method 200.8 using ultrasonic nebulization, samples must contain 1 mg/L. of sodium hypochlorite.
5 — After January 23, 2006 analytical methods using the ICP-AES technology, may not be used because the
detection limits for these methods are 0.008 mg/L or higher. This restriction means that the two ICP- AES methods
(EPA Method 200.7 and SM 3120 B) approved for use for the MCL 0f0.05 mg/L may not be used for compliance
determinations for the revised MCL of 0.01 mg/L. However, prior to 2005 systems may have compliance samples
analyzed with these less sensitive methods.

(b) Analytical Methods for Fluoride: Analyses for fluoride shall be conducted using the following

methods:
Reference (Method Number)
Methodology EPA ASTM! SM? Other
Ion Chromatography 300.0° D4327-97 4110B --
Manual Distillation; 4500F-B,D
Colorimetric SPADNS --
Manual Electrode D1179-93B  4500F-C
Automated Alizarin fluorine blue - lanthanum,
with distillation (complexone) 4500F-E 129-71W?
Automated ion selective electrode -- -- -- 380-75WE!

1 - Annual Book of ASTM Standards, part 31 Water. American Society for Testing and Materials, 1916 Race
Street, Philadelphia, Pennsylvania 19103.

2 - "Standard Methods for the Examination of Water and Wastewater," 18", 19" and 20" edition, American
Public Health Association, American Water Works Association, Water Pollution Control Federation, 1992, 1995,
and 1998.

3 - "Fluoride in Water and Wastewater, Industrial Method # 129-71W." Technicon Industrial Systems, Tarrytown,
New York, 10591. December 1972.

4 - "Fluoride n Water and Wastewater," Technicon Industrial Systems, Tarrytown, New York, 10591. February
1976.

5 - "Methods for the Determination ofInorganic Substances in Environmental Samples,"EPA-600/R-93/100, August
1993. Available at NTIS, PB94-120821.
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(c) Sample Collection Methods for IOCs: Sample collection for antimony, arsenic, asbestos, barium,
beryllium, cadmium, chromium, cyanide, fluoride, mercury, nickel, nitrate, nitrite, selenium and thallium
under 310 CMR 22.06 shall be conducted using the sample preservation, container, and maximum

holding time procedures specified in the table below:

Contaminant Preservative' Container Time’
Antimony Con HNO; to pH<2 PorG six months
Arsenic Con HNO, to pH<2 PorG six months
Asbestos Cool, 4°C PorG 48 hours
Barium Con HNO; to pH<2 PorG six months
Beryllum Con HNO; to pH<2 PorG six months
Cadmum Con HNO; to pH<2 PorG six months
Chromium Con HNO; to pH<2 PorG six months
Cyanide Cool4°C,NAOH to pH>12*  PorG 14 days
Fluoride None PorG one month
Mercury Con HNO; to pH<2 PorG 28 days
Nickel Conc HNO, PorG six months
Nitrate
Chlorinated Cool, 4°C PorG 14 days
Chlorinated Con H,SO, to pH<2 PorG 28 days
Non-chlorinated Cool4°C PorG 48 days
Non-chlorinated Con H,SO, to pH<2 PorG 28 days
Nitrite Cool, 4°C PorG 48 hours
Selenium Con HNO; to pH<2 PorG six months
Thallium Con HNO; to pH<2 PorG six months

1

- For cyanide determinations samples must be adjusted with sodium hydroxide to pH 12 at the time of collection.
When chilling is indicated the sample must be shipped and stored at 4°C or less. Acidification of nitrate or metals
samples may be with a concentrated acid or a dilute (50% by volume) solution of the applicable concentrated acid.
Acidification of samples for metals analyses is encouraged and allowed at the laboratory rather than at the time of
sampling provided the shipping time and other instruction in Section 8.3 of EPA methods 200.78 or 200.8 or 200.9 are
followed.

2 - P = plastic, hard or soft; G = glass, hard or soft.

> - In all cases, samples should be analyzed as soon after collection as possible. Follow additional (if any)
mformation on preservation, containers, or holding times that is specified in the method.

*_ See method(s) for the information for preservation.

(16) BATs for IOCs: The following are the best technology, treatment technique, or other means available

for achieving compliance with the maximum contaminant level for inorganic contaminants identified in
310 CMR 22.06(2) except fluoride and arsenic:

BAT FOR INORGANIC CONTAMINANTS LISTED IN 310 CMR 22.06(2)

CHEMICAL NAME BAT(s)
Antimony 2,7
Arsenic 1,2,5,6,7,9,12°
Asbestos 2,38
Barium 5.6,7,9
Beryllium 1,2,5,6,7
Cadmium 2,5,6,7
Chromium 2,5,6%,7
Cyanide 5,7,10
Mercury 2'4.6'7!
Nickel 5,6,7
Nitrate 5,7,9
Nitrite 5,7
Selenium 1,2°,6,7.9
Thallium 1,5

Key to BATs in Table
1 = Activated Alumina
2 = Coagulation/Filtration (Not BAT for Systems <500 service connections)
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3 = Direct and Diatomite Filtration

4 = Granular Activated Carbon

5 = lon Exchange

6 = Lime Softening (not BAT for systems <500 service connections)
7 = Reverse Osmosis

8 = Corrosion Control

9 = Electrodialysis

10 = Chlorine

11 = Ultraviolet

12 = Oxidation/Filtration

'BAT only if influent Hg concentrations <10 pg/l.

BAT for Chromium III only

BAT for Selenium IV only

*BAT for Arsenic V. Pre-oxidation may be required to convert Arsenic I1I to Arsenic V.
>To obtain high removals; iron to arsenic ratio must be at least 20.1.

(17) The Administrator, pursuant to section 1412 of'the Act, hereby identifies in the following table
the affordable technology, treatment technique, or other means available to systems serving 10,000
persons or fewer for achieving compliance with the maximum contaminant level for arsenic:

SMALL SYSTEM COMPLIANCE TECHNOLOGIES (SSCTS) ' FOR ARSENIC *

Small system compliance technology Affordable for listed small system categories *
Activated Alumina (centralized) ........................ All size categories.
Activated Alumina (Point-of-Use)* ..................... All size categories.
Coagulation/Filtration” . ....................... 501-3,300, 3,301-10,000.
Coagulation-assisted Microfiltration .............. 501-3,300, 3,301-10,000.
Electrodialysis reversal® . ...................... 501-3,300, 3,301-10,000.
Enhanced coagulationffiltration . ........................ All size categories
Enhanced lime softening (pH>10.5) ..................... All size categories.
IonExchange ... ... .. All size categories.
Lime Softening”  ......... ... ... ... ...... 501-3,300, 3,301-10,000.
Oxidation/Filtration” .. ....... ... ... ... ... ........ All size categories.
Reverse Osmosis (centralized) ¢ ................. 501-3,300, 3,301-10,000.
Reverse Osmosis (Point-of-Use)* . ..................... All size categories.

' Section 1412(b)(4)(E)(ii) of SDWA specifies that SSCTs must be affordable and technically feasible for small
systems.

2 SSCTs for Arsenic V. Pre-oxidation may be required to convert Arsenic III to Arsenic V.

3 The Act (ibid.) specifies three categories of small systems: (i) those serving 25 or more, but fewer than 501, (ii)
those serving more than 500,

but fewer than 3,301, and (ii1) those serving more than 3,300, but fewer than 10,001.

* When POU or POE devices are used for compliance, programs to ensure proper long-term operation,
maintenance, and monitoring must be

provided by the water system to ensure adequate performance.

> Unlikely to be installed solely for arsenic removal. May require pH adjustment to optimal range if high removals
are needed.

¢ Technologies reject a large volume of water—may not be appropriate for areas where water quantity may be an
issue.

7 To obtain high removals, iron to arsenic ratio must be at least 20:1.

22.06A: Special Monitoring for Sodium, Reporting and Analytical Methods and Frequency

(1) Monitoring: All public water systems (community, non-transient, non-community and transient
non-community;) shall monitor for the determination of sodium concentration levels.
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(2) Initial Sampling Frequency: Each community, non-transient, non-community and transient non-
community water systemis required to monitor for sodium during the first three-year compliance period
of each nine-year compliance cycle beginning in the compliance period starting January 1, 1993.
(a) GW Sampling Frequency: Groundwater systems shall take one sample at each sampling pomt
during each compliance period beginning in the compliance period starting January 1, 1993, (once
every three years).
(b) SW Sampling Frequency: Surface water systems (or combined surface/ground) shall take one
sample annually at each sampling pomnt beginning January 1, 1993.

(3) Sampling Protocol: Monitoring shall be conducted as follows:
(a) Ground Water Sampling Points: Groundwater systems shall take a mmnimum of one sample
at every entry point to the distribution system which is representative of each well after treatment
(hereafter called a sampling point) beginning in the compliance period starting January 1, 1993.
The system shall take each sample at the same sampling point unless conditions make another
sampling point more representative of each source or treatment plant.
(b) Surface Water Sampling Points: Surface water systems (Note: For purposes of 310 CMR
22.06A(3)(b), surface water systems include systems with a combination of surface and ground
sources.) shall take a minimum of one sample at every entry point to the distribution system after
any application of treatment or in the distribution system at a point which is representative of each
source after treatment (hereafter called a sampling pomt) beginning in the compliance period
beginning January 1, 1993. The systemshall take each sample at the same sampling point unless
conditions make another sampling point more representative of each source or treatment plant.
(¢) Multiple Sources: If a system draws water from more than one source and the sources are
combined before distribution, the system must sample at an entry point to the distribution system
during periods of normal operating conditions (i.e., when water is representative of all sources
being used).

(4) Sodwum Reporting: The supplier of water shall report to the Department the results ofthe analyses
for sodium within the first ten days of the month following the month in which the sample results were
received or within the first ten days following the end of the required monitoring period, whichever
comes first.

(5) Sodium Notification: The supplier of water shall report the level of sodium for each source to the
local Boards of Health and Massachusetts Department of Public Health by written notice by direct mail
within 30 days after the supplier of water first learns of the analytic results which indicate a level of
sodium.

(6) Sampling Schedules: Each public water system shall monitor at the time designated by the
Department during each compliance period.

(7) Sodium Analysis Analytical Methods: Analysis for sodium shallbe conducted using the following

method:
SODIUM ANALYTICAL METHODS
Reference (Method Number)

Contaminant ~ Methodology* EPA' SM?

Sodium Inductively-coupled
Plasma 200.7 --
Atomic absorption;
direct aspiration -- 3111B

1 - '"Methods for the Determination of Metals in Environmental Samples - Supplement 1", EPA-600/r-94/111, May

1994. Available at NTIS, PB-95-125472.

2 - "Standard Methods for the Examination of Water and Wastewater," 18th and 19" edition, American Public Health
Association, 1992 and 1995, only - not the 20™ edition.

3 - For approved analytical procedures for metals, the technique applicable to total metals must be used.
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